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3.1.2  

3.1.2.1  

VHF 207.5MHz – 222MHz  

3.1.2.2  

 

 

 
=6000/14×n kHz  

99% =19.24 kHz  
99% =19.24 kHz  

 

   32
 

n 33 14.5MHz
 

1 13
 

3.1.2.3  

   
19 1

 3.1.2.3-1  
 

  

 

5 W  
0.5W 5W

 
0.5 W

( 2) 1Hz( 1) 3 kHz 10 kHz 
 

20 kHz( 3)

( 1) 500Hz  
( 2) SFN
10Hz  
( 3)  

(6000/14 n+38.48)kHz  
n: 13 1 13 OFDM 

OFDM 13 n 33  



 

 ( ) 

SFN  
19 1

 

 

3.1.2.4 IFFT  

ARIB (ARIB STD-B29 5.3 IFFT
OFDM IFFT 

n  
±0.3ppm× 13/n  

 



 

3.1.2.5  

n n=13
37 27 10 n>13 3.1.2.5-1 ISDB-Tmm

(n=13 )  
3.1.2.5-1 202.5MHz

[  3.1.2.5-2 ] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1.2.5-1 ISDB-Tmm (n=13 ) 
 

 3.1.2.5-1 (n 13) 
 

[MHz] 
P  

[dBW/10kHz] 
 

±(3*n/14+0.25/126) 10log(10/(6000/14*n))  
±(3*n/14+0.25/126+1/14) -20+10log(10/(6000/14*n))  
±(3*n/14+0.25/126+3/14) -27+10log(10/(6000/14*n))  

±(3*n/14+0.25/126+22/14) -50+10log(10/(6000/14*n))*1*2  

 
 

 3.1.2.5-2  : 202.5MHz  

*1 0.025*n/13W 2.5*n/13W
-(73.4+10logP)dB/10kHz 0.025*n/13W
-57.4dB/10kHz  

 
P -10log(10/6000/14*n)dB/10kHz  

-15 -12 -9 -6 -3 0 3 6 9 12 15

-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

-100 

-110 

P 0.025*n/13W 
P=0.25*n/13W 
P>2.5*n/13W 

[MHz]

[dBW/10kHz] 



 

[W/MHz] 202.5MHz
[dBW/10kHz] 

P > 1,000 / (6*13/14) -62.4 
1,000 / (6*13/14)  P > 100 / (6*13/14) 10log(P)-20-65 
100 / (6*13/14)  P > 3.16 / (6*13/14) -72.4 
3.16 / (6*13/14)  P >2.5 / (6*13/14) 10log(P)-20-50 

2.5 / (6*13/14)  P >0.025 / (6*13/14) -73.4 
0.025 / (6*13/14)  P 10log(P)-20-30 

 
 

VHF 207.5MHz  222MHz

202.5MHz
 

n=13
n>13

n=13 n=13
±3(n-13)/14[MHz]

n=13  
 

3.1.2.6   

5(5) 

11.7GHz 12.2GHz

 3.1.2.6-1  
 

 3.1.2.6-1  

 
  

42W  
1mW

60dB  

1mW
60dB

 

1.68W 42W
 25�W  

1.68W  100�W  
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fc 2.5BN 
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fc  
2  
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3.1.3  

 

3.1.3.1  

ARIB ARIB STD-B24
G H.264|MPEG-4 AVC ITU-T 

Rec. H.264|ISO/IEC 14496-10
2.2 3.0  

 

ARIB STD-B24
H.264|MPEG-4 AVC

 
H.264|MPEG-4 AVC

 

2.2 3.0  
 

3.1.3.1-1
ITU-T Rec. H.264|ISO/IEC 14496-10

 
3.1.3.1-1  

  
 4 2 0 

 8 bit 
  

  3.1.3.1-1  
  3.1.3.1-1  
 0.7  

 
Rec. ITU-R BT.1361 

(Rec. ITU-R BT.709)  



 

 3.1.3.1-1  

  

[ ]  

×
 

ITU-T Rec. 
H.264|ISO/IEC 

14496-10  

Baseline
Main 

Level 1 99(176×144  64kbps 
Level 1.1 396 352×288  192kbps 
Level 1.2 396 352×288  384kbps 
Level 1.3 396 352×288  768kbps 
Level 2 396 352×288  2Mbps 
Level 2.1 792(352×480  4Mbps 
Level 2.2 1620 720×480  4Mbps 
Level 3 1620 720×480  10Mbps 

3.1.3.1.1 H.264 | MPEG-4 AVC  

ITU-T Rec. H.264|ISO/IEC 14496-10

 



 

 
 

 3.1.3.1-2 SQVGA,QVGA 16 9 4 3
 

 
 3.1.3.1-2  

   

seq_ parameter_ set_ rbsp ( ) vui_ parameters( )

pic_width_i
n_mbs_min

us1 

pic_height_in_map_
units_minus1 

aspect_ 
ratio_ 
info_ 

present_ 
flag 

aspect_ 
ratio_ idc 

SQVGA 160×120 4:3 9 7  1 1 
SQVGA 160×90 16:9 9 5   1 
525QSIF 176×120 4:3 10 7   3 
525QSIF 176×120 16:9 10 7   5 

QCIF 176×144 4:3 10 8 2
QVGA 320×240 4:3 19 14 1
QVGA 320×180 16:9 19 11   1 
525SIF 352×240 4:3 21 14 3
525SIF 352×240 16:9 21 14 5

CIF 352×288 4:3 21 17 2
525HHR 352×480 4:3 21 29 3
525HHR 352×480 16:9 21 29 5

VGA 640×480 4:3 39 29 1
525 SD 720×480 4:3 44 29 3
525 SD 720×480 16:9 44 29 5

16
16

VUI Parameter  time_ scale/num_ units_ 
in_ tick 

[Hz]  3.1.3.1-3
[  

 
 3.1.3.1-3 [  

 1 1.1 1.2 1.3 2 2.1
SQVGA(4:3) 15 30 30 30 30 30

SQVGA(16:9) 24 30 30 30 30 30



 

525QSIF(4:3) 15 30 30 30 30 30
525QSIF(16:9) 15 30 30 30 30 30

QCIF 15 30 30 30 30 30
QVGA(4:3) - 10 15 30 30 30
QVGA(16:9) - 12 24 30 30 30
525SIF(4:3) - 7.5 15 30 30 30

525ISF(16:9) - 7.5 15 30 30 30
CIF - 7.5 15 30 30 30

525HHR(4:3) - - - - - 30
525HHR(16:9) - - - - - 30

VGA - - - - - -
525 SD - - - - - -
525SD - - - - - -

    
 2.2 3 

 

SQVGA(4:3) 30 30
SQVGA(16:9) 30 30
525QSIF(4:3) 30 30
525QSIF(16:9) 30 30

QCIF 30 30
QVGA(4:3) 30 30
QVGA(16:9) 30 30
525SIF(4:3) 30 30

525ISF(16:9) 30 30
CIF 30 30

525HHR(4:3) 30 30
525HHR(16:9) 30 30

VGA 15 30
525 SD 15 30
525SD 15 30

 

3.1.3.1.1.3  

Rec. ITU-R BT. 1361(Rec. ITU-R BT. 709)  VUI Parameters
video_ signal_ type_ present_ flag=0 colour_ description_ present_ flag=0 colour_ 
primaries, transfer_ characteristics, matrix_ coefficients 2 (Unspecified)

1 (Rec. ITU-R BT. 709)  
 



 

3.1.3.2.1  

7  
1  

32kHz, 44.1kHz 48kHz  
2  

16  
3  

5 1
 

 
 

3
 

16
16

 

5 1 (5.1ch
 

 

3.1.3.2.2  

ARIB (ARIB 
STD-B32) MPEG Surround(ISO/IEC23003-1)  

1  
PCM MPEG-2 MPEG-4

 
2  

MPEG-2 AAC Audio(ISO/IEC 13818-7) MPEG Surround(ISO/IEC23003-1) MPEG-4 
HE-AAC(ISO/IEC 14496-3:2001/Amd.1) MPEG-4 HE-AAC v2(ISO/IEC 14496-3:2001/Amd.4)

 
3  

32 44.1  48 16 22.05 24
 

 
 

AAC
 

AAC MPEG ARIB
 

32 44.1  



 

48 16 22.05 24  
MPEG Surround

ISO/IEC23003-1 MPEG-2 AAC 
MPEG Surround

MPEG-2 AAC 
 

MPEG-2 AAC MPEG-4 AAC 
MPEG-2 AAC 

MPEG-2 AAC MPEG-4 AAC 
MPEG-4 HE-AAC, HE-AAC v2 

 
 

ARIB (ARIB STD-B24) 
XML  

 

ARIB STD-B24
 

ARIB
ARIB STD-B38

 
 

ARIB STD-B38 XML MPEG 
TV-Anytime Forum ARIB STD B38

IETF-RFC2046  

 
ISDB-Tmm ARIB STD-B38 A.5 

 

[1] DII DownloadInfoIndication
Type  



 

 3.1.3.4-1  

 

XML
 

� EUC-JP 
� UCS UTF-8 UTF-16  
� JIS  

ARIB
ARIB STD-B24   DII

Type  3.1.3.4-2
IETF-RFC2046  

 
 3.1.3.4-2  

 
 

  

application/X-arib-bim ISO/IEC 15938-1
 

  
application/x-arib-meta+xml;charset=”euc-jp” B38 EUC  
application/x-arib-meta+xml;charset=”UTF-8” B38 UTF-8  
application/x-arib-meta+xml;charset=”UTF-16” B38 UTF-16
application/x-arib-meta+xml;charset=”Shift_JIS” B38 JIS



 

3.1.4  

 

 

 
 

3.1.4.1  

 
 

�  
 

ARIB STD-B25 2  
 

�  
 

ARIB STD-B25 2 ARIB STD-B25 2
3.3.1

DDB BlockDataByte
 

 
 

 

 

 

 
 

3.1.4.1.1  

ARIB STD-B25 2 3
 

�  
ARIB STD-B24 ARIB 



 

STD-B25 2 3.3.1 DDB blockDataByte

ARIB STD-B25 2 
 

 
�  

 
�  

ACI ARIB STD-B25 2 3.4.4.7 Encrypt 
3.4.4.6 LLI (License Link Information) 

 
 

3.1.4.1.2  

� ACI (Account Control Information) 
88

 

 
�  
� ACI ACI  
�  
� ACI  
�  
� 39

 
 
�  EMM (Entitlement Management Messge) 

88
EMM  

ARIB STD-B25 2 3.4.3 EMM 
/

EMM  
88  

 
 

� ACI  
ARIB STD-B25 2 3.4.4 ACI

 
�  
� ACG (Access Control Croup)  
� LLI: License Link Information  

 
3.1.4.1.3 ACI, EMM  



 

ACI, EMM
 

  
3.1.4.2  

 
 

�  
40

40
 

 
 

128
40

 
ARIB STD-B25 1 40

 
ARIB STD-B25

1 3.1.1 3.1.2 MULTI2

128  
TS TS

 

 
 

*1 
 

 
 
 
 
 
 
 

�  
 

ARIB STD-B25 1  
 

3.1.4.2.1  

40
 

*1:

 



 

 3.1.4.2-1 128  

128

reg

reg

CBC

OFB

16

�16

TS TS

1� 128
2����������������
3��������������

reg

 

 
�  

 
�  

TS 
 

�  
TS 

 
�  

1ECM 
 

� ECM  
ARIB STD-B25 2.1.8 100ms PID 

ECM 1  
 

3.1.4.2.2  

�  



 

ARIB STD-B25

 
� ECM  

2  
� ( )16  
� ( )16  

CA_SYSTEM_ID
 

 
� EMM  

 
 

�  
� EMM  
�  

 



 

3.1.5  

3.1.5.1  

ISDB-Tmm MPEG-2 Systems(ITU-T H.222.0|ISO/IEC 13818-1)
88 3.1.5.2

3.1.5.3

 

3.1.5.1.1  

3.1.5.1.1.1  

88 6
 3.1.5.1-1  

 3.1.5.1-1  
  

0x00  
0x01  
0x02  

0x03 -0x7F  
0xC0  

0xC1-0xFF  
 

3.1.5.1.1.2  

ISDB-Tmm
88 12

 3.1.5.1-2  
 

 3.1.5.1-2  
  

000000  
000001 6 2  CS  
000010 5  BS  
000011 3  TV  
000100 6 3  CS  
000101 2  R  
000110 4  2.6G  
000111 6 4  CS  

001000  11111  

3.1.5.2  



 

3.1.5.2.1  

MPEG-2 Systems(ITU-T H.222.0|ISO/IEC 13818-1)
88

ARIB STD-B10  
 

 

3.1.5.2.2  

ARIB
ARIB STD-B24  

 

 

3.1.5.3  

3.1.5.3.1  

MPEG-2 Systems(ITU-T H.222.0|ISO/IEC 13818-1))
88 ARIB STD-B10

IP  
 

IP
 

3.1.5.3.2  

ISDB-Tmm ITU-T 
H.222.0|ISO/IEC 138181-1 (MPEG-2 Systems)

88 MPEG-2TS IP IP
ARIB STD-B10

 
 3.1.5.3-1  3.1.5.3-1

1 IP  3.1.5.3-2
2  

INT ETSI EN 301 192 Digital Video Broadcasting (DVB);DVB 
specification for data broadcasting 8 : IP/MAC Notification Table signalling for Multiprotocol 

Encapsulation  
 

 3.1.5.3-1  ARIB STD-B10  
  

linkage_descriptor() IP/MAC_notification_info  



 

stream_identifier_descriptor() IP/MAC_notification_info  

data_broadcast_id_descriptor()  
IP/MAC Notification Table (INT)   

 
 

IP IP
256bit ID

IP INT 256bit
ID ISDB-Tmm IP INT

 

IP

MPEG�2�TS

UDP/IP

ULE PID=DDD

NIT�NIT�PID=0x0010PID=0x0010 BAT�BAT�PID=0x0011PID=0x0011 PAT�PAT�PID=0x00PID=0x00 PMT�PMT�PID=BBBPID=BBB

INT�INT�PID=NNNPID=NNN

linkage_descriptor()
Service_ID
Bouquet_ID=XX

Program_number�
PMT�PID=BBB

elementary_PID�=�NNN
data_broadcast_id_des
criptor()
Platform_ID=YY

Platform�ID�=�YY�
IP�ADDR
ts_id
Service_ID

Bouquet_id=XX

Bouquet_ID
BAT

linkage_descriptor()
Service_ID
Platform_ID�=�YY

PMT PID
PMT

elementary_PID
INT

PAT

PAT�PAT�PID=0x00PID=0x00

Program_number
PMT�PID=CCC

IP ts_id
PAT

PMT�PMT�PID=CCCPID=CCC
elementary_PID=DDD
data_broadcast_id_descri
ptor()

FLUTE

elementary_PID
TS

PMT PID
PMT

 
 3.1.5.3-1 1 

 



 

IP

MPEG�2�TS

UDP/IP

ULE PID=DDD

NIT�PID=0x0010 PMT�PID=BBB

INT�PID=NNN

linkage_descriptor()
Service_ID

elementary_PID=�NNN
data_broadcast_id_des
criptor()
Platform_ID=YY

Platform�ID�=�YY�
IP�ADDR
ts_id
Service_ID

PMT PID
PMT

elementary_PID
INT

IP ts_id

FLUTE

 
 3.1.5.3-2 2 

 



 

3.1.5.4 IP  

IETF DVB-H 3GPP
FLUTE / AL-FEC / FEC  UDP/IP IP 

over MPEG-2  
 

 
IETF DVB-H 3GPP

 

 

FLUTE AL-FEC
FEC UDP/IP IPoverMPEG-2  

 

FLUTE
/AL-FEC

IP over
MPEG-2

TS

TS

UDP/IP
/ROHC

TS

TS

OFDM

 
 

 3.1.5.4-1  
 

 
 



 

 

FEC

FEC

FLUTE

LCT FEC Payload ID

UDP
IP (v4 v6)

ROHC
UDP / IP

IP over MPEG-2
MPEG-2 TSP

UDP/IP

ULE

CRC32
ULE

TS Header

188Byte  
 3.1.5.4-2 TS  

TS  3.1.5.4-2  

3.1.5.4.2  
3.1.5.4.3 FLUTE  3.1.5.4.4 

(AL-FEC)  
3.1.5.4.3  

 

 
IETF DVB-H 3GPP

 
FLUTE  

 

 3.1.5.4-3 FLUTE  

 
LCT CC  FEC 

ALC

FLUTE



 

(1) LCT Layered Coding Transport  
IP

 
 

 
 
(2) CC Congestion Control  

 
 

ISDB-Tmm  
 
 (3) FEC Forward Error Correction  

 

FEC  
ISDB-Tmm Compact No-Code FEC FEC Encoding ID = 0

FEC FEC Encoding ID  3.1.5.4-12
 

 
(4) ALC Asynchronous Layered Coding  
ALC LCT FEC

 
 
(5) FLUTE File Delivery over Unidirectional Transport  
ALC FDT FDT

FDT
 

 
 

FLUTE  
 

 
 
 
 
 
 
 
 
 
 

 3.1.5.4-4 FLUTE  
 

 

 

 

LCT

FEC Payload 

LCT

 



 

 
 

(1) LCT  
 3.1.5.4-1. LCT  

  
( )

  

V Version  4 1 
 

 

C congestion 
control flag  

2 0 
CCI 32  

r reserved  2 0  
S TSI flag  1 0 

TSI 16  
 

O TOI flag  2 0 
TOI 16  

 

H half-word flag  1 1 
TSI,TOI 16

 

 

T SCT present 
flag  

1 0 1 
SCT  

 

R ERT present 
flag  

1 0 1 
ERT  

 

A Close Session 
flag  

1 0 1  
 

 

B Close Object 
flag  

1 0 1 
 

 

HDR_LEN LCT 
header length  

8 LCT   

CP Codepoint 8 FDT FEC 
Encoding ID 0 

 

CCI Congestion 
Control Information  

32 0 
CCI  

 

TSI Transport 
Session Identifier

16 TSI UDP   

TOI Transport 
Object Identifier  

16 TOI
 

 

SCT Sender 
Current Time  

32 
 

 

ERT Expected 
Residual Time  

32 
 

 

SCT ERT  
 

(2) LCT  
FDT

MIKEY  



 

 
 EXT_FTI 
FDT  

 
 
 
 
 

 
 

 3.1.5.4-5 EXT_FTI  

 
 3.1.5.4-2 EXT_FTI  

 
( )

 

HET Header Extension 
Type  

8 64 
 

HEL Header Extension 
Length  

8 4 
EXT_FTI 32*4=128

Transfer Length 48  
FEC Instance ID 16 0 

Encoding Symbol Length 16  
Maximum Source Block 

Length 
32 1

 
 

 EXT_FDT 
FDT  

 
 
 
 

 
 3.1.5.4-6 EXT_FDT  

 
 3.1.5.4-3 EXT_FDT  

 
( ) 

 

HET Header Extension 
Type  

8 192 
 

V Version  4 1 
 

FDT Instance ID 20 FDT  
 

(3) FEC Payload ID 

  HET          |  

    HET    |  V  |          FDT Instance ID 



 

 
 

 
 
 

 
 3.1.5.4-7 FEC Payload ID  

 3.1.5.4-4 FEC Payload ID  

 (
) 

 

Source Block Number 16  

 
Encoding Symbol ID 16   

Compact No-Code FEC FEC
 

LDPC  
(4)  

FDT
MIKEY FEC

FEC Payload ID  
 

 
 

 
 3.1.5.4-8 FDT

Source Block Number      |      Encoding Symbol ID 

 

FDT
 

 

 

 

 

FDT  

 

 

 

EXT_FTI
FEC  



 

 
 

 3.1.5.4-9 MIKEY  

MIKEY TOI 1
TOI FDT

TOI 0  
 
FDT FDT FDT  

 
(1)  

 
� L  
� B  
� E  

 
 

1. T = L / E  
2. N = T / B  
3. A = T / N 
4. A_large = A  
5. A_small = A  
6. A_fraction = A - A_small 
7. I = A_fraction * N 

I A_large
E N-I A_small

E  L – ( ((L – 1) / E)� ) * E 
 3.1.5.4-10  

 
 

MIKEYMIKEY

FDT



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 3.1.5.4-10  

 
 

L = 411 byte, B = 4, E = 20 byte  
1. T = 411 / 20 = 20.55  21 
2. N = 21 / 4 = 5.25  6 
3. A = 21 / 6 = 3.5 
4. A_large = 4 
5. A_small = 3 
6. A_fraction = 0.5 
7. I = 0.5 * 6 = 3 

 = 411 – (((411-1) / 20) � ) * 20 = 11 byte 
SBN 0 2 20 byte 4 SBN3

5 20byte 3
11byte  

 
(2)  

(1) Encoding Symbol
FEC  

Compact No-Code FEC FEC

SBN 0 

SBN 1 

SBN I-1 

SBN I 

 

  

  

  

  

SBN N-2   

SBN N-1   

I
 

N-I

A_large  

A_small  

L–(((L–1)/E))*E 
 

E  



 

 3.1.5.4-11  

 
 (3)  

 3.1.5.4-11
 

 
� TOI FDT 0  
� FEC Payload ID  

FDT  
� EXT_FTI FDT FEC Object Transmission Information  
� EXT_FDT FDT ID  

 
(4)  

TOI
 

 
(5)  

 (2)
FDT  

�   Content-Length 
�  
FEC-OTI-Maximum-Source-Block-Length 
�   FEC-OTI-Encoding-Symbol-Length 

 
FEC Payload ID

 
 
(6)  

FEC

 

 

FEC  FEC  

 

 
 

  

Compact No-Code FEC FEC  



 

Compact No-Code FEC FEC
 

FDT
 

 
FDT  

FDT XML
TOI  

XML  
 3.1.5.4-5 FDT  

 
   

FDT-I
nstan
ce 

File(1~) Expires FDT  
Complete FDT

 
Content-Type FDT File

 
File

 

Content-Encoding
FEC-OTI-FEC-Enco
ding-ID 
FEC-OTI-FEC-Insta
nce-ID 
FEC-OTI-Maximum-
Source-Block-Length
FEC-OTI-Encoding-

Symbol-Length 
FEC-OTI-Max-Num
ber-of-Encoding-Sym
bols 

FEC-OTI-Scheme-Sp
ecific-Info 

File  Content-Location URI 
TOI  
Content-Length  
Transfer-Length  
Content-Type MIME  
Content-Encoding  
Content-MD5  
FEC-OTI-FEC-Enco
ding-ID 

FEC Encoding ID

FEC-OTI-FEC-Insta
nce-ID 

FEC Instance ID

FEC-OTI-Maximum-
Source-Block-Length

 



 

 
   

FEC-OTI-Encoding-
Symbol-Length 

 

FEC-OTI-Max-Num
ber-of-Encoding-Sym
bols 

 

FEC-OTI-Scheme-Sp
ecific-Info 

 

 
 

 

XML  
XML  

 
 
 
 

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"  
     elementFormDefault="qualified"  
     attributeFormDefault="unqualified"> 
  <xs:element name="metadataEnvelope"> 
    <xs:complexType> 
      <xs:sequence> 
        <xs:any minOccurs="0" maxOccurs="unbounded"/> 
      </xs:sequence> 
      <xs:attribute name="metadataURI"  
                    type="xs:anyURI"  
                    use="required"/> 
      <xs:attribute name="version"  
                    type="xs:positiveInteger"  
                    use="required"/> 
      <xs:attribute name="validFrom"  
                    type="xs:dateTime"  
                    use="optional"/> 
      <xs:attribute name="validUntil"  

FEC  



 

 3.1.5.4-12 XML  
 

 3.1.5.4-6 XML  

 

 

  

metadataEnvelo
pe 

xs:an
y 0~  

  
metadataU

RI 
URI 

xs:anyURI  
version 

 
xs:positiveInteger  

validFrom  
xs:dateTime  

 
 

 
4  

User Service Description 
Session Description 
Associated Delivery Procedure Description 

 
User Service Description Delivery Method Description

Delivery Method Description Session Description URI  
 

 3.1.5.4-13  
 
(1) User Service Description 

User Service Description

SDP 

XML

User Service Description

Delivery Method Description
XML

Session Description

Reference

Associated Delivery 
Procedure Description 

Reference

Delivery Method Description

Delivery Method Description



 

Description XML  

 
 3.1.5.4-14 User Service Description  

 

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema elementFormDefault="qualified"  
    targetNamespace="urn:3gpp:metadata:2004:userservicedescription"  
    xmlns="urn:3gpp:metadata:2004:userservicedescription"  
    xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
    <xs:element name="userServiceDescription" type="userServiceDescriptionType"/> 
 
    <xs:complexType name="userServiceDescriptionType"> 
        <xs:sequence> 
            <xs:element name="name" type="nameType" minOccurs="0" 
                                maxOccurs="unbounded"/> 
            <xs:element name="serviceLanguage" type="xs:language" minOccurs="0" 
                                maxOccurs="unbounded"/> 
            <xs:element name="deliveryMethod" type="deliveryMethodType" 
                                maxOccurs="unbounded"/> 
        </xs:sequence> 
        <xs:attribute name="serviceId" type="xs:anyURI" use="required"/> 
    </xs:complexType> 
 
    <xs:complexType name="deliveryMethodType"> 
                    <xs:attribute name="associatedProcedureDescriptionURI" 
                                          type="xs:anyURI" use="optional"/> 
                    <xs:attribute name="sessionDescriptionURI" type="xs:anyURI" 
                                         use="required"/> 
    </xs:complexType> 
 
    <xs:complexType name="nameType"> 
        <xs:simpleContent> 
            <xs:extension base="xs:string"> 
                <xs:attribute name="lang" type="xs:language" use="optional"/> 
            </xs:extension> 
        </xs:simpleContent> 
    </xs:complexType> 
 </xs:schema> 



 

 3.1.5.4-7 User Service Description  
    

userServ
iceDescr
iption 

name (0 ) 
serviceLanguage

(0 ) 
deliveryMethod

(1 ) 

  
serviceId userServiceDescription

URN  
xs:anyURI  

name 
 

  
 xs:string

 
Lang  

xs:language  
serviceL
anguage  

  

  
xs:language  

delivery
Method  

  
associatedProcedureDescript
ionURI 

Associated Procedure Description
 

xs:anyURI  
sessionDescriptionURI Session Description  

xs:anyURI  
 
 
 
 
(2) Session Description  

Session Description
SDP  

Session Description * optional  



 

  
 

 
� v Protocol Version  

  SDP  
  v=0  

� o Origin  
  Session Description  

  o=<username> <session id> <version> <network type> <address 
type> <address> 

 
 username  

session id NTP  
version SDP NTP  
network type ”IN” 
address type ”IP4” ”IP6” 
address address type IP  

 
� s Session Name  

  Session Description  
  s=<session name>

Session Description 
        v=  (protocol version) 
        o=  (owner/creator and session identifier). 
        s=  (session name) 
        i=* (session information) 
        u=* (URI of description) 
        e=* (email address) 
        p=* (phone number) 
        c=* (connection information - not required if included in all media) 
        b=* (bandwidth information) 
        1  Time description  
        z=* (time zone adjustments) 
        k=* (encryption key) 
        a=* (zero or more session attribute lines) 
        0  Media description  
 
Time description 
        t=  (time the session is active) 
        r=* (zero or more repeat times) 
 
Media description 
        m=  (media name and transport address) 
        i=* (media title) 
        c=* (connection information - optional if included at session-level) 
        b=* (bandwidth information) 
        k=* (encryption key) 
        a=* (zero or more media attribute lines) 



 

� i Session and Media Information  
   

  i=<session/media description>
 

� u URI  
   

  u=<URI>
 

� e Email Address p Phone Number  
   

  e=<email address>
p=<phone number> 

 
� c Connection Data  

   
  c=<network type> <address type> <connection 

address>/<ttl>/<number of addresses> 

 
 network type ”IN” 

address type ”IP4” ”IP6” 
connection address address type IP  
ttl Hop
number of addresses

 
 

� b Bandwidth  
   

  b=<modifier>:<bandwidth-value>

 
 modifier ”CT”, ”AS”, ”RR”  

bandwidth-value modifier kbps 
 

� t Times  
   

  t=<start time> <stop time>

 
 start time NTP  

stop time NTP  
 

� r Repeat Times  
   

  r=<repeat interval> <active duration> <list of offsets from 
start-time> 

 
 repeat interval  

active duration  
list of offsets from start-time  

 
� z Time Zones  

   
  z=<adjustment time> <offset> <adjustment time> <offset> ....

 
 adjustment time  

offset  



 

 
� k Encryption Keys  

   
  k=<method>

k=<method>:<encryption key> 

 
 method clear� base64�BASE64

uri� URI prompt�SDP  
encryption key  

 
� a Attributes  

   
  a=<attribute>

a=<attribute>:<value> 

 
 attribute  

value  
 

 
� source-filter 

   
  a=source-filter:<filter-mode> <filter-spec>

 
 filter-mode ”incl”�src-list ”excl”�src-list

 
filter-spec <nettype> <address-types> <dest-address> <src-list> 
nettype ”IN” 
address-types ”IP4” ”IP6” ”*”�dest-address

FQDN  
dest-address ”*”�connection address  
src-list  

 
� tsi 

  TSI  
  a=flute-tsi: integer TSI  

 
 

� FEC  
  FEC  

  a=FEC:<fec-ref>

 
 fec-ref FEC-declaration  

 
� FEC-declaration 

  FEC  
  a=FEC-declaration:<fec-ref> 

fec-enc-id=<encode id>[;fec-inst-id=<instance id>] 

 
 fec-ref SDP FEC  

encode id FEC Encoding ID 
instance id FEC Instance ID(optional) 

� FEC-OTI-extension 
  FEC FEC



 

OTI 
  a=FEC-OTI-extension:<fec-ref> <oti-extension> 

 
 fec-ref SDP FEC  

oti-extension FEC Object Transmission Information
BASE64  

 
� m Media Announcements  

   
  m=<media> <port>/<number of port> <transport> <fmt list>

 
 media ”audio” ”video” ”application” ”data”

port  
number of port  

transport �”FLUTE/UDP”  
fmt list  

 
(3) Associated Delivery Procedure Description 

Associated Delivery Procedure Description

XML  
 



 

 
 

 3.1.5.4-15 Associated Delivery Procedure Description XML  
 

 3.1.5.4-8 Associated Delivery Procedure Description XML  
    

associatedPr
ocedureDesc
ription 

postFileRepa
ir 0,1  
postReceptio
nReport

0,1  

  

postFileRepa
ir 

serverURI
1  

  
offsetTime  

xs:unsignedLong  

<?xml version="1.0" encoding="UTF-8"?> <xs:schema 
xmlns:xs=http://www.w3.org/2001/XMLSchema elementFormDefault="qualified"> 
 
  <xs:element name="associatedProcedureDescription" type="associatedProcedureType"/> 
 
  <xs:complexType name="associatedProcedureType"> 
    <xs:sequence> 
      <xs:element name="postFileRepair"  
                  type="basicProcedureType" minOccurs="0" maxOccurs="1"> 
      <xs:element name="postReceptionReport"  
                  type="reportProcedureType" minOccurs="0" maxOccurs="1"> 
    </xs:sequence> 
  </xs:complexType> 
 
  <xs:complexType name="basicProcedureType"> 
    <xs:sequence> 
      <xs:element name="serverURI" type="xs:anyURI" minOccurs="1" 
maxOccurs="unbounded"/> 
    </xs:sequence> 
    <xs:attribute name="offsetTime" type="xs:unsignedLong" use="required"/> 
    <xs:attribute name="randomTimePeriod" type="xs:unsignedLong" use="required"/> 
  </xs:complexType> 
 
  <xs:complexType name="reportProcedureType"> 
    <xs:simpleContent> 
      <xs:extension base="basicProcedureType"> 
            <xs:attribute name="samplePercentage" type="xs:string" use="optional"/> 
            <xs:attribute name="forceTimingIndependence" type="xs:boolean" use="optional"/> 
            <xs:attribute name="reportType" type="xs:string" use="optional"/> 
      </xs:extension> 
    </xs:simpleContent> 
  </xs:complexType> 
 
</xs:schema> 



 

    
randomTimePerio
d 

 
xs:unsignedLong  

postReceptio
nReport 

serverURI
1  

  
offsetTime postFileRepair  
randomTimePerio
d 

postFileRepair  

samplePercentag
e 

 
xs:string  

forceTimingIndep
endence 

true

point-to-point
 

xs:boolean  
reportType “RAck”,” StaR”,”StaR-all” 

xs:string  
serverURI 

URI 
  

 
URI 

xs:anyURI  
 

 
 
 
 



 

  
 

(1)  

 

 

SDP  
  

 
 

 
(2) metadataEnvelope  

 



 

 
 

 3.1.5.4-16  
 
(3) metadataEnvelope  

 
 

 3.1.5.4-9  

    

1 URI 
URI

 metaDataURI

2  

 

version 

3 validFrom 

metaDataEnvelop
e 

metadataURI 
version 
validFrom 
validUntil

Delivery Procedure description

wait time 
BackOff 
offsetTime 
randomTimePeriod 
 
wait time 
BackOff 
offsetTime 
randomTime 
samplePercentage 
TimingIndependence
reportType

User Service description

serviceID 
name 
service Language

delivery Method 
associatedProcedureURI 
sessionDescriptionURI 

delivery Method 
associatedProcedureURI 
sessionDescriptionURI 

SessionDescription 
IP
IP

TSI 

ID ( FLUTE/UDP, RTP/UDP ) 
fmt-list 

FEC

FEC



 

  

4   validUntil 

 
 

 
<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"  
     elementFormDefault="qualified"  
     attributeFormDefault="unqualified"> 
  <xs:element name="metadataEnvelope"> 
    <xs:complexType> 
      <xs:sequence> 
        <xs:any minOccurs="0" maxOccurs="unbounded"/> 
      </xs:sequence> 
      <xs:attribute name="metadataURI"  
                    type="xs:anyURI"  
                    use="required"/> 
      <xs:attribute name="version"  
                    type="xs:positiveInteger"  
                    use="required"/> 
      <xs:attribute name="validFrom"  
                    type="xs:dateTime"  
                    use="optional"/> 
      <xs:attribute name="validUntil"  
                    type="xs:dateTime"  
                    use="optional"/> 
      <xs:anyAttribute processContents="skip"/> 
    </xs:complexType> 
  </xs:element> 
</xs:schema> 

metadataURI URI

 
 

(4) metadataEnvelope  

 
 3.1.5.4-17 ECG

URI
 

 



 

 
 

 3.1.5.4-17  
 

(5) Session Description  
�  

Session Description
 

  

 
 

 
 

 
 

 
 

metadata 
envelope 

metadata 
envelope 

 
F1  

 
 

 

F1  
[ ] 
20XX X X

 

 
[ ] 

 

 ECG   

ECG  



 

 3.1.5.4-10 Session Descritption 
     

1 IP    

2    

3 
IP

 
 

IP “c=”  
”m=” 2   

4 TSI LCT TSI   

5    

6 ID ”FLUTE/UDP”  

7 fmt-list 
“m=” 1

fmt-list 4   

8   

9 FEC  
FEC FEC encoding ID  
FEC instanceID FEC   

10   
FLUTE  

11    

12  o=<username> <session id> <version> 
<network type> <address type> <address>  

13  s=<session name> 
 
 

14  i=<session description> 
 
 



 

SDP  

 
 
 

(6) User Service Description  
�  

v=0 
o=user123 2890844526 2890842807 IN IP4 192.168.10.10 
s=File casting download session example 
i=More information 
t=2873397496 2873404696 
a=FEC-declaration:0 encoding-id=128; instance-id=0 
a=source-filter: incl IN IP4 192.168.10.10 
a=flute-tsi:3 
m=application 12345 FLUTE/UDP 0 
c=IN IP4 192.168.10.10 
a=lang:EN 
a=FEC:0 



 

 3.1.5.4-11 User Service Descritption XML  
    

userService 
Description 

name  
serviceLanguage

 
deliveryMethod

 
 

  
serviceId URN  

serviceId="urn:arib:12345678
90coolcat" 

name  
 

  
lang  

serviceLangua
ge 

 
 

  

deliveryMetho
d  

  
associatedProcedu
re 
DescriptionURI 

Associated Procedure 
Description  

sessionDescriptio
nURI 

Session Description
 

Session Description
 

�  

 

<?xml version="1.0" encoding="UTF-8"?>
<userServiceDescription 
    xmlns="www.example.com/3gppUserServiceDescription" 
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    serviceId="urn:3gpp:1234567890coolcat"> 
        <name lang="EN">something in english</name> 
        <name lang="JA">something in german</name> 
        <serviceLanguage>EN</serviceLanguage> 
        <serviceLanguage>JA</serviceLanguage> 
        <deliveryMethod 
            sessionDescriptionURI="http://www.example.jp/arib/ISDB/session1.sdp"/> 
        <deliveryMethod 
            sessionDescriptionURI=http://www.example.jp/arib/ISDB/session2.sdp  
associatedProcedureDescriptionURI="http://www.example.jp/arib/ISDB/procedureX.xml"/> 
        <deliveryMethod 
            sessionDescriptionURI="http://www.example.jp/arib/ISDB/session3.sdp"
associatedProcedureDescriptionURI="http://www.example.jp/arib/ISDB/procedureY.xml"/> 
        <deliveryMethod 
            sessionDescriptionURI="http://www.example.jp/arib/ISDB/session4.sdp" 
</userServiceDescription> 



 

3.1.5.4.4 FEC  

IETF RFC
IETF  

 
 

IETF
 

 

FEC

 
FEC FEC 

Encoding ID IANA  
 

 3.1.5.4-12 FEC  
FEC Encoding ID FEC  

0 Compact No-Code FEC
1 Raptor  
2 Reed-Solomon  GF(2m) 
3 LDPC  Staircase 
4 LDPC  Triangle 
5 Reed-Solomon  GF(28) 

 
FEC FEC 

Encoding ID 0 3 FEC  
� Compact No-Code FEC   
Compact No-Code FEC FEC /

RFC3695
FLUTE FEC ID FEC ID 32
Compact No-Code FEC 16 Source Block Number 16 Encoding Symbol 
ID  

 

 
3.1.5.4-18 FEC ID (Compact No-Code FEC)  

 
 

16 Source Block Number Block Block
Source Block Number Block 0 1

16 Encoding ID Source Block Number
Source Block Number Encoding Symbol ID

 



 

FLUTE FDT FDT
FDT  

 
 3.1.5.4-13 FDT (Compact No-Code FEC) 

FEC-OTI-FEC-Encoding ID FEC ID (0) 
Transfer-Length  (bytes) 

FEC-OTI-Encoding-Symbol-Length  (bytes) 
FEC-OTI-Maximum-Source-Block-Length  

FEC-OTI-Max-Number-of-Encoding-Symbols  
 
� LDPC  Staircase 
LDPC

RFC5170 Compact No-Code FEC
FLUTE FEC ID LDPC  

FEC ID 12 Source Block Number 20
Encoding Symbol ID  

 

 
 3.1.5.4-19 FEC ID (LDPC Staircase)  

 
12 Source Block Number Block Block

Source Block Number Block 0 1
20 Encoding ID Source Block Number

Encoding Symbol ID k
n 0 k-1 ID

k n-1 ID   
FLUTE FDT FDT

FDT  
 

 3.1.5.4-14 FDT (LDPC Staircase) 
FEC-OTI-FEC-Encoding ID FEC ID (3) 
Transfer-Length  (bytes) 
FEC-OTI-Encoding-Symbol-Length  (bytes) 
FEC-OTI-Maximum-Source-Block-Length  
FEC-OTI-Max-Number-of-Encoding-Symbols  
FEC-OTI-Scheme-Specific-Info  

 
FEC-OTI-Scheme-Specific-Info FEC

LDPC Staircase
5 Base64

FEC-OTI-Scheme-Specific-Info  
 



 

 
3.1.5.4-20 FEC-OTI-Scheme-Specific-Info  

 
32

 
3 1

1 3 3 LDPC Staircase
1 3 0  

5 1
1 1

1  
 

(1)  
LDPC

 
Park-Miller-Carta Pseudo Random Number Generator

31  
 

unsigned long rand31 ()
{

unsigned long hi, lo;
lo = 16807 * (seed & 0xFFFF);
hi = 16807 * (seed >> 16);
lo += (hi & 0x7FFF) << 16;
lo += hi >> 15;
if (lo > 0x7FFFFFFF)

lo -= 0x7FFFFFFF;
return (seed = (long) lo);

}
 

 3.1.5.4-21  
 

1 seed
seed

31
 

 
Scaled_value = ((double)maxv * (double)rand31() / 0x7FFFFFFF) 

 
maxv 31

0x7FFFFFFF  
 

(2)  
LDPC Left Side Right Side
2 Left Side



 

Right Side LDPC 
StairCase Left Side 1

3 3 1 Right Side (i-1, i) 1
 

�
�
�
�
�
�
�
�

�

�

�
�
�
�
�
�
�
�

�

�

110000001101
011000010110
001100100011
000110011010
000011110100
000001101001

 
6 6

3 s2+s4+s5+p2+p3=0 s p
 

 
void left_matrix_init(int k, int n, int N1)
{

int i, j, h, t, u[N1 * k];

for(h = N1 * k – 1; h >= 0; h--){
u[h] = h % (n – k);

}
t = 0;
for (j = 0; j < k; j++) {

for (h = 0; h < N1; h++) {
for (i = t; i < N1*k && matrix_has_entry(u[i], j); i++){

if (i < N1*k) {
do { 

i = t + pmms_rand(N1*k-t); 
} while (matrix_has_entry(u[i], j)); 
matrix_insert_entry(u[i], j); 
u[i] = u[t]; t++; 

} else {
do { 

i = pmms_rand(n-k); 
} while (matrix_has_entry(i, j)); 
matrix_insert_entry(i, j); 

}
}

}
}

}
 

 3.1.5.4-22  
 

left_matrix_init k
n N1 1

LDPC Staircase 3 (n-k) * k 0
matrix_insert_entry(i, j) i j 1 matrix_has_entry(i, j) i j

1 Pmms_rand(n) 0 n-1
31  

3 1



 

3 1
1 3 degree_of_row 1 3

1  
 

for (i = 0; i < n-k; i++) {
if (degree_of_row(i) == 0) { 

j = pmms_rand(k); 
matrix_insert_entry(i, j); 

}
if (degree_of_row(i) == 1) { 

do { 
j = pmms_rand(k); 

} while (matrix_has_entry(i, j)); 
matrix_insert_entry(i, j); 

}
}

 
 3.1.5.4-23  

 
 (3) Unequal Error Protection (UEP) 

Left Matrix 1
LDPC Staircase Unequal Error Protection(UEP) FLUTE

FDT FEC-OTI-Scheme-Specific-Info 1 (UEP ) 1
(UEP ) (UEP )

FEC-OTI-Scheme-Specific-Info 3.1.5.4-24 16 UEP
20 UEP 20 3.1.5.4-20

FEC-OTI-Scheme-Specific-Info  

 
3.1.5.4-24 FEC-OTI-Scheme-Specific-Info (UEP ) 

 

3.1.5.4.5  UDP/IP IP  

IP v4 v6 IP (ROHC U-mode)  
 

 
UDP RFC768 IP RFC791, RFC2460 ROHC RFC3095 IETF

 
UDP/IP



 

ROHC  
IP 88 PES

 
� UDP 

ISDB-Tmm RFC768 UDP UDP  3.1.5.4-25

 
 3.1.5.4-25 UDP  

 
�  

 
 
�  

 
 
� Length  

UDP UDP  
 
�  

UDP
TCP  
IPv4 IPv6  3.1.5.4-26  3.1.5.4-27

UDP UDP UDP
IP  

 

 
 

 3.1.5.4-26 UDP IPv4  



 

…

…

…

…

…

…

 
 3.1.5.4-27 UDP IPv6  

 
16 1 16

0 1 1  
� IPv4 

IPv4  3.1.5.4-28  
 

 
 

 3.1.5.4-28 IPv4  
 
�  

IP (4)  
 
�  

 
 

�  
TOS ISDB-Tmm TOS

 
 
�  

IP  
 
�  



 

ISDB-Tmm
 

 
�  

IP  3.1.5.4-29 ! 
 

 
 3.1.5.4-29  

� R  
� DF   0 : May Fragment, 1 : Don’t Fragment 
� MF   0: Last Fragment, 1: More Fragments 

 
�  

IP
8  

 
� TTL 

 
 
�  

IP
 

 
�  
IP 16 1 16

 
 

� IP  
IP  

 
� IP  

IP  
 

� IPv6 

 
 

 3.1.5.4-30 IPv6  

0 1 2



 

IPv6  3.1.5.4-30  
 
�  

IP (6)  
 
�  

 
 

�  
 

 
�  

IPv6  
 
�  

IPv6  
 
�  

 
 
� IP  

IP  
 
� IP  

IP  
 

� ROHC  
�  

ISDB-Tmm UDP/IP RFC3095 ROHC  
Unidirectional UDP IP 28 IPV6
48 ROHC  

UDP/IP
Static Part Dynamic 

Part ROHC IR Static Part
Dynamic Part

RFC3095 ROHC
 

 
Context ContextID  

�  
ROHC Context CID (Context ID)

CID 0-15 4bits Small CID 0-16383 14bits
Large CID 2  

 
� Profile 

ROHC 4 Profile Profile
RFC3095 Profile  

 
Profile 0x0000 IP  
Profile 0x0001 RTP/UDP/IP  
Profile 0x0002 UDP/IP  



 

Profile 0x0003 ESP/IP  
Profile IR IR-DYN Profile ISDB-Tmm

0x0002 UDP/IP  
�  

 
 

 
 

3.1.5.4-31 ROHC U-mode  
 
 

3.1.5.4-31 3
 

 
(1) IR (Initialization and Refresh) State 

Context

IR State  
 
(2) FO (First Order) State 

Update
FO State  
 
(3) SO (Second Order) State 

  
 

 
IR 

State FO State SO State
 

 
  

 

IR State FO State SO State

Optimistic

Optimistic Optimistic 

Timeout Timeout / Update 

Timeout



 

 
 3.1.5.4-32 ROHC U-mode  

 
 3.1.5.4-32 3

 
 
(1) No Context 
  No Context

 
 
(2) Static Context 
 Full Context  
 
(3) Full Context 
 Full Context  
  

 
CRC  

 
 

No Context Full Context Static Context

Success 

Success 
No Static 

No Dynamic 

Error Error 



 

�  
ISDB-Tmm ROHC  3.1.5.4-33  

Padding

Header

Payload
 

 3.1.5.4-33 ROHC  
 
� Padding ROHC Padding

 
� Header Payload Payload

 
 
�  

ROHC  
 
� IR  
CID (Context ID) Profile Context

 

 
3.1.5.4-34 IR  

ADD-CID octet  
ADD-CID octet  3.1.5.4-35 ADD-CID Octet  

 
 3.1.5.4-35 ADD-CID Octet 

0-2 octets of CID 
Large CID CID  
 
D  
Dynamic D=1  
 



 

CRC 
8-bit CRC  

 
C(x)  = 1 + x + x^2 + x^8 
 
Static Chain / Dymanic Chain 

Static Part / Dynamic Part  
 
Payload 

 
 
� IR-DYN  
Context Profile Context Dynamic Part

IR-DYN  3.1.5.4-36  
 

 
 

 3.1.5.4-36 IR-DYN  
 

ROHC UDP IR / IR-DYN Static/Dynamic Chain UDP Static / 
Dynamic  
 
�  
  3.1.5.4-37  



 

2 octets, if GRE flag C = 1 

2 octets, if value(RND) = 1 

variable 

2 octets, if GRE flag C = 1 

2 octets, if context(UDP Checksum) != 0 

 
 3.1.5.4-37  

UDP UDP-Lite
 

 
 
� Static Part / Dynamic Part 
 
IPv4  
Static Part/Dynamic Part 3.1.5.4-38 3.1.5.4-39  
[Static Part] 

 
3.1.5.4-38 IPv4 Static Part  

 
 



 

[Dynamic Part] 

 
3.1.5.4-39 IPv4 Static Part  

 
IPv6  
Static Part/Dynamic Part 3.1.5.4-40 3.1.5.4-41   
[Static part] 

 
3.1.5.4-40 IPv6 (Static Part) 

[Dynamic part] 

 
3.1.5.4-41 IPv6 Dynamic Part  

 
UDP  
UDP Static Part/Dynamic Part 3.1.5.4-42 3.1.5.4-43  
[Static part]  

 
3.1.5.4-42 UDP Static Part  

[Dynamic part] 



 

 
 

3.1.5.4-43 UDP Dynamic Part  



 

3.1.5.4.6 IP over MPEG-2  

MPEG-2 Systems IP IP
IETF

 
 

IP IP MPEG-2 System
IETF IP

 
 
(1)  
IP MPEG-2 TS ULE (Unidirectional Light-weight 

Encapsulation) IP  
ULE  
 

 
 3.1.5.4-44 ULE  

 
 

 3.1.5.4-15 ULE  
  

( ) 
  

D (Destination 
Address Absent) 

1 Destination Address  
D=0 
D=1 

 

Length 15 IP  
MPEG-2 TS IP

Length=0x7FFF 

 

Type  16  
IPv4 0x0800 
IPv6 0x86DD 

 

Dest Address 48   
 

 3.1.5.4-16 ULE  
  

( ) 
  

CRC32 32   
 

(2)TS  
ULE IP 184 PID MPEG-2 

TS  
IP MPEG-2 TS SNDU packing

End Indicator padding
 

 
 

ULE  

D Length 
version="

Type Dest Address IP datagram CRC-32 

ULE  



 

3.1.5.4.7  

IETF

 
 

 

IETF DVB-H 3GPP

 
 

2
point-to-point  

  
  

 

 
�  

Associated Delivery Procedure 
Description

 
point-to-point

HTTP
 

FEC
 

“Close Session flag”  
 

� “Close Session flag”  
� Session Description  “t=”  
�  

 
 

 



 

 
 

3.1.5.4-45  
 
(1)  

 
HTTP GET =FEC Payload ID =

+ URL
1

 
HTTP URI HTTP/1.1 HOST Associated 

Delivery Procedure Description serverURI  
 

 
3.1.5.4-46 HTTP GET  

 
”latest.3gp” SBN=5,ESI=1 5 SBN=20,ESI=27

 
GET /news/latest.3gp?isdb-tmm-FLUTE-repair&SBN=5;ESI=1-5+SBN=2;ESI=27 

  HTTP/1.1 
Host: www.example.com 

http_URL = "http:" "//" host [ ":" port ] [ abs_path [ "?" query ]] 
query = application "&" [ sbn_info ] 
application = "isdb-tmm-flute-repair" 
sbn_info = "SBN=" sbn_range *( "+" sbn_range ) 
sbn_range = ( sbnA [ "-" sbnZ ] ) / ( sbnA [ ";" esi_info] ) 
esi_info = ( "ESI=" esi_range *( "," esi_range ) ) 
esi_range = esiA [ "-" esiZ ] 
sbnA = 1*DIGIT   ; the SBN, or the first of a range of SBNs 
sbnZ = 1*DIGIT   ; the last SBN of a range of SBNs 
esiA = 1*DIGIT   ; the ESI, or the first of a range of SBNs 
esiZ = 1*DIGIT   ; the last ESI of a range of SBNs 

 

HTTP GET

HTTP GET

 

HTTP

 



 

 
HTTP

 
 

 
 3.1.5.4-47 HTTP GET  

 
FDT FEC-OTI-Encoding-Symbol-Length 

 
(2)  

Point to Point

 
�  
� Back-off  

 
  

URI Session Description
serverURI serverURI

 
URI

 

 
 

 Back-off  
Session 

Description offsetTime, 
randomTimePeriod  
offsetTime

randomTimePeriod  
 

 
Back-off  = offsetTime + randomTime-Period  
 
�  

 
 

HTTP  
HTTP/1.1  200 OK 
Content-Type: application/simpleSymbolContainer 
Content-Transfer-Encoding: binary 

 

FEC Payload ID 
SBN, ESI  

 

FEC Payload ID  

FEC Payload ID  

 



 

Associated 
Delivery Procedure Description

 
 

� FEC
 

 
� Session Description ”t=”  
�

 
�  ” Close Session flag”  

 
 

 

 
3.1.5.4-48  

 
(1)  

3 Associated Delivery Procedure Description  ”reportType” 
 

 
 3.1.5.4-17  

reportType  
RAck  
StaR  

StaR-all 
 

 
(2)  

Associated Delivery Procedure Description  “samplePercentage 0 100 ” 
”reportType” RAck

 
 

0 100 1  “samplePercentage” 
 

 
(3) XML 

XML HTTP POST
 

 

HTTP POST XML

HTTP POST

 
 

 



 

 
 3.1.5.4-49 XML  

 

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
elementFormDefault="qualified"> 

<xs:element name="receptionReport"> 
<xs:choice> 
<xs:element name="receptionAcknowledgement" type="rackType"/> 
<xs:element name="statisticalReport" type="starType"/> 
</xs:choice> 

</xs:element> 
<xs:complexType name="rackType"> 

<xs:sequence> 
<xs:element name="fileURI" type="xs:anyURI"  

minOccurs="0" maxOccurs="unbounded"/> 
</xs:sequence> 

</xs:complexType> 
<xs:complexType name="starType"> 

<xs:simpleContent> 
<xs:element name="fileURI" type="xs:anyURI" minOccurs="0" 

maxOccurs="unbounded"> 
<xs:attribute name="receptionSuccess" type="xs:boolean" use="optional"/> 

</xs:element> 
<xs:element name="qoeMetrics" type="qoeMetricsType" minOccurs="0"/> 
<xs:attribute name="sessionId" type="xs:string" use="optional"/> 
<xs:attribute name="sessionType" type="xs:string" use="optional"/> 
<xs:attribute name="serviceId" type="xs:string" use="optional"/> 
<xs:attribute name="clientId" type="xs:string" use="optional"/> 
<xs:attribute name="serverURI" type="xs:anyURI" use="optional"/> 

</xs:simpleContent> 
</xs:complexType> 

</xs:schema> 



 

 3.1.5.4-18 XML  
    

receptionReport 
 

receptionAcknowledge
ment 
statisticalReport 

  

receptionAckno
wledgement 

fileURI 0    

statisticalRepor
t 

fileURI 0  
qoeMetrics 0  

  
sessionId  “( IP ):FLUTE

TSI RTP
)” 

xs:string 
sessionTyp
e 

 “download” “streaming”
“mixed”  
xs:string 

serviceId Associated Delivery Procedure 
Description
serviceId  
xs:string 

clientId

 
xs:string 

serverURI Associated Delivery Procedure 
Description
serverURI  
xs:anyURI  

fileURI 
URI 

  

 
URI 

xs:anyURI  
receptionSu
ccess statisticalReport  

boolean  
Associated Delivery Procedure Description  “reportType” Rack
receptionAcknowledgement StaR StaR-all
statisticalReport  

 
(4)  

  
XML HTTP POST Associated Delivery Procedure 

Description serverURI  
 
HTTP POST Request-URI HTTP/1.1 HOST serverURI

 
 

MIME XML 1
HTTP POST  

 
  



 

200 OK
HTTP  

 
(5)  

  



 

3.1.6   

13 1 4000
 

5.7MHz 429KHz
 

 



 

1

13

1

1

2

33

222MHz207.5MHz

3

1 2 3

2
3

1

2

3

1 5
2 4

8 (6/14 8MHz)

1

13

1

1

2

33

222MHz207.5MHz

3

1 2 3

2
3

1

2

3

1 5
2 4

8 (6/14 8MHz)

3.1.6-1 OFDM  

1
2

3

13

1

ARIB STD B29ARIB STD B31

or or or

 3.1.6-2  

3.1.6-1 OFDM



 

 3.1.6-3  

TS1 

IF
FT

 / 
G

ITS9 

TS2 

TS3 - 8 

U
/C

 

A
M

P

A
N

T



 

 3.1.6-1 1  
 Mode 1 Mode 2 Mode 3 

 6000/14 = 428.57…kHz 

 6000/14(kHz) + 250/63(kHz) 
 = 432.5…kHz 

6000/14(kHz) + 125/63(kHz) 
 = 430.5…kHz 

6000/14(kHz) + 125/126(kHz) 
= 429.5…kHz 

 nd 
 ns (ns+nd=1) 

 250/63 = 3.968…kHz 125/63 = 1.984…kHz 125/126 = 0.992…kHz 

 

 108 + 1 = 109 216 + 1 = 217 432 + 1 = 433 
 96 192 384 

SP 9	ns 18	ns 36	ns 
CP*1 nd + 1 nd + 1 nd + 1 
TMCC*2 ns + 5	nd 2	ns + 10	nd 4	ns + 20	nd 
AC1*3 2 4 8 
AC2*3 4	nd 9	nd 19	nd 

 QPSK, 16QAM, 64QAM, DQPSK 
/  

(OFDM ) 204 

 252 μs 504 μs 1.008 ms 
 63 μs (1/4), 31.5 μs (1/8), 

15.75 μs (1/16), 7.875 μs (1/32) 
126 μs (1/4), 63 μs (1/8), 

31.5 μs (1/16), 15.75 μs (1/32) 
252 μs (1/4), 126 μs (1/8), 
63 μs (1/16), 31.5 μs (1/32) 

 64.26 ms  (1/4), 57.834 ms (1/8), 
54.621 ms (1/16), 53.0145 ms (1/32) 

128.52 ms (1/4), 115.668 ms (1/8), 
109.242 ms (1/16), 106.029 ms (1/32) 

257.04 ms (1/4), 231.336 ms (1/8), 
218.484 ms (1/16), 212.058 ms (1/32)

IFFT
 64/63 = 1.0158… MHz 

*   (1/2, 2/3, 3/4, 5/6, 7/8) 
*  RS (204,188) 

*1: SP Scattered Pilot CP Continual Pilot  
CP CP 1  

*2: TMCC Transmission and Multiplexing Configuration Control  
*3: AC Auxiliary Channel AC1 AC2

 
 
 
 
 
 

 3.1.6-2 13  
ISDB-T  Mode 1 Mode 2 Mode 3 
OFDM  Ns 13  

 3000/7(kHz)	Ns + 250/63(kHz)
 = 5.575…MHz 

3000/7(kHz)	Ns + 125/63(kHz) 
 = 5.573…MHz 

3000/7(kHz)	Ns + 125/126(kHz) 
= 5.572…MHz 

 nd 
 ns (ns+nd=Ns) 

 250/63 = 3.968…kHz 125/63 = 1.984…kHz 125/126 = 0.992…kHz 

 

 108	Ns + 1 = 1405 216	Ns + 1 = 2809 432	Ns + 1 = 5617 
 96	Ns = 1248 192	Ns = 2496 384	Ns = 4992 

SP 9	ns 18	ns 36	ns 
CP*1 nd + 1 nd + 1 nd + 1 
TMCC ns + 5	nd 2	ns + 10	nd 4	ns + 20	nd 
AC1 2	Ns= 26 4	Ns= 52 8	Ns= 104 
AC2 4	nd 9	nd 19	nd 

 QPSK, 16QAM, 64QAM, DQPSK 
/  204 

 252 μs 504 μs 1.008 ms 

 63 μs (1/4), 31.5 μs (1/8), 
15.75 μs (1/16), 7.875 μs (1/32)

126 μs (1/4), 63 μs (1/8), 
31.5 μs (1/16), 15.75 μs (1/32) 

252 μs (1/4), 126 μs (1/8), 
63 μs (1/16), 31.5 μs (1/32) 

 
64.26 ms  (1/4), 57.834 ms (1/8),

54.621 ms (1/16), 53.0145 ms 
(1/32) 

128.52 ms (1/4), 115.668 ms (1/8),
109.242 ms (1/16), 106.029 ms (1/32)

257.04 ms (1/4), 231.336 ms (1/8),
218.464 ms (1/16), 212.058 ms (1/32)

*   (1/2, 2/3, 3/4, 5/6, 7/8) 
*  RS (204,188) 

*1: CP CP 1  



 

 3.1.6-3 1  

  
TSP *1 

(Mode 1 / 2 / 3) 

kbit/s  
 

1/4 1/8 1/16 1/32 
 1/2 12 / 24 / 48 280.85 312.06 330.42 340.43 

DQPSK 2/3 16 / 32 / 64 374.47 416.08 440.56 453.91 
 3/4 18 / 36 / 72 421.28 468.09 495.63 510.65 

QPSK 5/6 20 / 40 / 80 468.09 520.10 550.70 567.39 
 7/8 21 / 42 / 84 491.50 546.11 578.23 595.76 

 1/2 24 / 48 / 96 561.71 624.13 660.84 680.87 
 2/3 32 / 64 / 128 748.95 832.17 881.12 907.82 

16QAM 3/4 36 / 72 / 144 842.57 936.19 991.26 1021.30 
 5/6 40 / 80 / 160 936.19 1040.21 1101.40 1134.78 
 7/8 42 / 84 / 168 983.00 1092.22 1156.47 1191.52 

 1/2 36 / 72 / 144 842.57 936.19 991.26 1021.30 
 2/3 48 / 96 / 192 1123.43 1248.26 1321.68 1361.74 

64QAM 3/4 54 / 108 / 216 1263.86 1404.29 1486.90 1531.95 
 5/6 60 / 120 / 240 1404.29 1560.32 1652.11 1702.17 
 7/8 63 / 126 / 252 1474.50 1638.34 1734.71 1787.28 

*1: 1 TSP  
 
 

 3.1.6-4 13 1 

  
TSP  

(Mode 1 / 2 / 3) 
Mbps  

 1/4  1/8  1/16  1/32 

 1/2 156/ 312 / 624 3.651 4.056 4.295 4.425 
DQPSK 2/3 208 / 216 / 832 4.868 5.409 5.727 5.900 

 3/4 234 / 468 / 936 5.476 6.085 6.443 6.638 
QPSK 5/6 260 / 520 / 1040 6.085 6.761 7.159 7.376 

 7/8 273 / 546 / 1092 6.389 7.099 7.517 7.744 

 1/2 312 / 624 / 1248 7.302 8.113 8.590 8.851 
 2/3 416/ 832 / 1664 9.736 10.818 11.454 11.801 

16QAM 3/4 468 / 936 / 1872 10.953 12.170 12.886 13.276 
 5/6 520/ 1040 / 2080 12.170 13.522 14.318 14.752 
 7/8 546/ 1092 / 2184 12.779 14.198 15.034 15.489 

 1/2 468 / 936 / 1872 10.953 12.170 12.886 13.276 
 2/3 624 / 1248 / 2496 14.604 16.227 17.181 17.702 

64QAM 3/4 702 / 1404 / 2808 16.430 18.255 19.329 19.915 
 5/6 780 / 1560 / 3120 18.255 20.284 21.477 22.128 
 7/8 819 / 1638 / 3276 19.168 21.298 22.551 23.234 

13 ISDB-T
 

 



 

MPEG-2 TS 3.1.6.2 13 1
TSP 13 TSP ARIB STD B31

TSP 13 OFDM
1 TSP ARIB STD B29 TSP

14 14 1
OFDM A

B  
IFFT ISDB-Tmm

OFDM  
 3.1.6.1-1  

13 1
 

 
 
 

(a) 13  

 
 

 (b) 1  
 

 
(204,188) 

TS  
 

13
OFDM

OFDM

MPEG2 
 

A

 
(204,188) 

 
 

OFDM 1  
OFDM

TS  
 

MPEG2 
 



 

 
(c) IFFT  

 3.1.6.1-1  
3.1.6.2 TS  
3.1.6.2.1  

TS n TSP
TSP

 3.1.6.2-1  
TSP 188 16 204 TSP

TSP 1 TSP
1.0158…MHz(1 IFFT ) 2 OFDM

13 IFFT 4
OFDM  

TSP  3.1.6.2-1
OFDM X X A B C

TSPX OFDM TSPnull
TSP  

 3.1.6.2-2 TS
 

TS TS

 
OFDM OFDM

 
TSP

TS  
TSP  

TSP TS  
 3.1.6.2-1

 
 3.1.6.2-1  

 
1 TSP  

1/4 1/8 
 

1/16 1/32 

1  
 

Mode 1 80 72 68 66 
Mode 2 160 144 136 132 
Mode 3 320 288 272 264 

13  
 

Mode 1 1280 1152 1088 1056 
Mode 2 2560 2304 2176 2112 
Mode 3 5120 4608 4352 4224 

IFFT

 
 
 
 

A

B 1  
OFDM

14

 
 

 



 

 
 

TSPnull TSPATSPBTSPB 

 

#1151 #1152#1 #2 #3 

TSPnull TSPB TSPB

#1 #3 

 
 3.1.6.2-1  

13 1  1/8  
 

TSP  
 3.1.6.2-2 TS

FFT  
 

C  

A  
1

2

FFT  
 

 

 

 

 

 

TSP

 

TSP

 

TS

S3
4 

TS

 
 3.1.6.2-2  

 3.1.6.2-3 2 DQPSK 1/2 5
64QAM 7/8, 8 1/8  1  

1OFDM 480 (96 5) A 768 
(96 8) B 1056  

OFDM
FFT

1 OFDM 204  
 



 

1 OFDM = 2304

B 8A 5

96

0 4 5 12

0 1 95

 
 3.1.6.2-3  

 

0  
1 X k

X,k  
 

BX,k =2 × ([k × SX × RX] - [(k-1) × SX × RX]) 
 

RX X
SX X  3.1.6.2-2 SX  

 3.1.6.2-2 SX  

 SX 

DQPSK QPSK 2 

16QAM 4 

64QAM 6 
 

1TS 408 * S1
TS TS  
* TS 204 1/2

408  
TS TS 1 816 13

408 TS 1TS
S2 TS 1TS TS

S2 TSP  
S3 TS  

1 OFDM S4 TS
S3 OFDM 3 TS

S3  
 2  3 1/2 OFDM 102 OFDM 1/4 

OFDM 51 OFDM S3 S4  



 

13 TS TS
204 TSP

TSP 3
 

OFDM 1  
2  
 0-1  

 

 

 0-1  

 

TSP (204,188)  
(204,188) (255,239)

51 00HEX 51
 

(28) (28)
p(x)  

 p(x) 8 4 3 2  
(204,188) g(x)  

 g(x)  ( 
0)( 
1)( 
2)……( 
15) 
 02   

S I1 P1 S I2 P2 S I3 P3 S 

 TSP #1 
OFDM 

I1 P1 S

I2 P2 S

I3 P3 S 

 A 

 B 

TSP  TSP #2 

OFDM

OFDM

OFDM 

S I: P



 

 3.1.6.5-1 PRBS PRBS
 

”100101010000000” D1 D14 OFDM
OFDM TSP MSB

PRBS g(x)
 

 
g(x) 15 14  

 
 3.1.6.5-1 PRBS  

 
 3.1.6.6-1  3.1.6.6-1 TSP

11 TSP 1
 

 
TSP 11TSP

 

 

 

        

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

 



 

 3.1.6.6-1  

  
TSP

 1  2  3 

 1/2 12 N-11 24 N-11 48 N-11 
DQPSK 2/3 16 N-11 32 N-11 64 N-11 

 3/4 18 N-11 36 N-11 72 N-11 
QPSK 5/6 20 N-11 40 N-11 80 N-11 

 7/8 21 N-11 42 N-11 84 N-11 
 1/2 24 N-11 48 N-11 96 N-11 
 2/3 32 N-11 64 N-11 128 N-11 

16QAM 3/4 36 N-11 72 N-11 144 N-11 
 5/6 40 N-11 80 N-11 160 N-11 
 7/8 42 N-11 84 N-11 168 N-11 
 1/2 36 N-11 72 N-11 144 N-11 
 2/3 48 N-11 96 N-11 192 N-11 

64QAM 3/4 54 N-11 108 N-11 216 N-11 
 5/6 60 N-11 120 N-11 240 N-11 

7/8 63 N-11 126 N-11 252 N-11 

                                   N  



 

RS 204 TSP
12

 
 3.1.6.7-1  

0 0 1 17
12 1 17×12 2

17×2=34 17×12×2 … 1
0 1 2 … 11 0 1 2 …  

 3.1.6.7-1  
 

17 11 12 11 TSP
 

0 

1 

2 

3 

1  

FIFO  

17 

17	2 

17	3  

17	11  



 

k=7 1/2
G1=171OCT G2=133OCT k=7 1/2

 3.1.6.8-1  
 

3.1.6.8-1  

 3.1.6.8-1 k=7 1/2  

 3.1.6.8-1  
   

1/2 X : 1 
Y : 1 X1, Y1 

2/3 X : 1 0 
Y : 1 1 X1, Y1, Y2 

3/4 X : 1 0 1 
Y : 1 1 0 X1, Y1, Y2, X3 

5/6 X : 1 0 1 0 1 
Y : 1 1 0 1 0 X1, Y1, Y2, X3 Y4, X5 

7/8 X : 1 0 0 0 1 0 1
Y : 1 1 1 1 0 1 0 X1, Y1, Y2, Y3, Y4, X5, Y6, X7 

DD D DDD

X  

 

Y  



 

 3.1.6.9-1
 

 3.1.6.9-1  

 
3.1.6.9.3 120

2 OFDM
 

 3.1.6.9-1  

 
 

Mode  Mode 2 Mode 3 
DQPSK 
QPSK 384	N-240 768	N-240 1536	N-240 

16QAM 768	N-480 1536	N-480 3072	N-480 
64QAM 1152	N-720 2304	N-720 4608	N-720 

 

 



 

2 �/4 DQPSK
I Q

 3.1.6.9-2 �/4 DQPSK
120

 3.1.6.9-2 �/4 DQPSK
 3.1.6.9-2  

 
 
 

 3.1.6.9-3 �/4 DQPSK  
 3.1.6.9-2 �/4 DQPSK  

 
 

 3.1.6.9-2  
 

b0’ b1’ 
 

�j 
0 0 �/4 
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1 0 3�/4 
1 1 -3�/4 
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Q

I 
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-1 +1
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+ 2 

- 2 

- 2 

Ij-1 Ij I

Qj-1 Qj

b1’ b1 

Q

�k 
b0’b0 

b0,b1,
 

S/P 



 

3.1.6.9.3.2 QPSK 

2 QPSK I Q
 3.1.6.9-4 QPSK 120

 3.1.6.9-4 QPSK  3.1.6.9-5 QPSK
 

 3.1.6.9-4 QPSK  
 

 3.1.6.9-5 QPSK  

QPSK

120  

I 
Q 

b1 

b0 

b0,b1,  

S/P 

Q b1

I b0  

(1,0) (b0,b1)=(0,0) 

+1 

-1 +1

(1,1) 

-1 

(0,1)



 

3.1.6.9.3.3 16QAM 

4 16QAM I Q
 3.1.6.9-6 16QAM b1 b3
 3.1.6.9-6 16QAM  3.1.6.9-7 16QAM

 

 
 3.1.6.9-6 16QAM  

 3.1.6.9-7 16QAM  

120

 
16QAM I 

b0

b0,b1,b2,b3,  

b1

b2
Q 

b3

 

S/P 
80

40

(b0,b1,b2,b3)=(0,0,0,0)(1,0,0,0) (1,0,1,0) (0,0,1,0)

(1,0,0,1) (1,0,1,1) (0,0,1,1) (0,0,0,1)

(1,1,0,1) (1,1,1,1) (0,1,1,1)

(1,1,0,0) (1,1,1,0) (0,1,1,0)

(0,1,0,1)

(0,1,0,0)

Q b1,b3  

I b0,b2  

+3

+1

-3 -1
-1

+3+1

-3



 

3.1.6.9.3.4 64QAM 

6 64QAM I Q
 

 
 3.1.6.9-8 64QAM b1 b5  

 
 3.1.6.9-8 64QAM  3.1.6.9-9 64QAM

 
 
 
 
 
 
 

 
 
 

 3.1.6.9-8 64QAM  
 

 3.1.6.9-9 64QAM  
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 3.1.6.9-3 �/4 DQPSK  3.1.6.9-5 QPSK  3.1.6.9-7 16QAM
 3.1.6.9-9 64QAM Z (=I+jQ)

 3.1.6.9-3  
 

 3.1.6.9-3  
  

�/4 DQPSK Z/ 2  
QPSK Z/ 2  

16QAM Z/ 10  
64QAM Z/ 42  

3.1.6.12 OFDM Mode 1 96
Mode 2 192 Mode 3 384

Si,j,k k i OFDM
j

 3.1.6.9-10  



 

 
a) Mode 1 (b) Mode 2  

 

  
(c) Mode 3  
 3.1.6.9-10  

S0,2,k 

S1,2,k 

S2,2,k 

 

 

 

 

 
 
S191,2,k

S0,1,k 

S1,1,k 

S2,1,k 

 

 

 

 

 

 

S191,1,k

S0,0,k 

S1,0,k 

S2,0,k 

 

 

 

 

 

 

S191,0,k

Si,j,k 

 

S0,2,k 

S1,2,k 

S2,2,k 

 

 
 
 
 
 
 
 
 
S383,2,k

S0,1,k 

S1,1,k 

S2,1,k 

 

 

 

 

 

 

 
 
 
S383,1,k

S0,0,k 

S1,0,k 

S2,0,k 

 

 

 

 

 

 

 
 
 
S383,0,k 

Si,j,k 

 

S0,2,k 

S1,2,k 

S2,2,k 

 

 

 

 

S95,2,k

S0,1,k 

S1,1,k 

S2,1,k 

 

 

 

 

S95,1,k 

S0,0,k 

S1,0,k 

S2,0,k 

 

 

 

 

S95,0,k 

Si,j,k 

 



 

1 A
 

 3.1.6.10-1  

 

nc 96 1 192 2 384 3  
Ns1+ Ns2+ Ns3=13  

0 No. 1-1 0
1   1
2   2
:   :

 
nc-1           nc-1

0 No. 1-2 0
:   :

 
nc-1         nc-1

0 No. 1-Ns1 0

 : 
nc-1        nc-1

0 No. 2-1 0

:   :
nc-1           nc-1

0 No. 2-Ns2 0

:   :
nc-1           nc-1

0 No. 3-1 0

:   :
nc-1           nc-1

0 No. 3-Ns3 0

:   :
nc-1         nc-1

A I Q 



 

 3.1.6.11-1
I Q 1

0  

 
 
nc 96 1 192 2 384 3  

0  0
1  1
2 No. 0  2
:   :

nc-1           nc-1

0 0
:  :

nc-1 No. 1           nc-1

0  0
 :

nc-1 No. 2          nc-1

0 0
:  :

nc-1 No. 12          nc-1

IFFT 
 

 

IFFT 



 

 
 3.1.6.11-1  

3.1.6.11-2 ”I”
 3.1.6.11-1  

  mi = (i	5) mod 96  
nc 96 1 192 2 384 3  

 
 

 
I 

 3.1.6.11-1
 

 1  2  3 

I  I  I  

0 0 0 0 0 0 0 0 0 

4 28 2 2 14 1 1 109 1 

8 56 4 4 28 2 2 14 1 

16 112 8 8 56 4 4 28 2 
 

 
 

I	m0  

I	m1  

I	m2  

I	mnc-1  

0 

1 

2 

nc-1 



 

 3.1.6.11-3  
DQPSK

QPSK 16QAM 64QAM
0 12  

A B C
 

 

 
 

 
 

 
3.12

 

 

  
 

  
  

 

 

 
 

  
 

 
 

 
OFDM

 

 

13



 

13  3.1.6.11-4  
(a) (b) (c) DQPSK QPSK 16QAM 64QAM

 
Si,j,k  3.1.6.9-10 n

 

 
 

 
 

 
 

 
 

(b)  2 
 

 
 

 
 

(c)  3 
 3.1.6.11-4  

 

S95,0,1

= S191

S1,0,1 

= S97 
S95,0,0 

= S95 
S0,0,1 

= S96 
S1,0,0 

= S1 
S0,0,0 

= S0 
S95,0,2

= S287

S1,0,2 

= S193

S0,0,2 

= S192

S95,0,n-1 

= S96n-1

S1,0,n-1 

= S96(n-1)+1 
S0,0,n-1 

= S96(n-1) 

S95n Sn S0 S95n+1Sn+1 S1 S95n+2Sn+2S2 S96n-1S2n-1 Sn-1 

S191,0,1

= S383

S1,0,1 

= S193 
S191,0,0 

= S191 
S0,0,1 

= S192 
S1,0,0 

= S1 
S0,0,0 

= S0 
S191,0,2

= S575

S1,0,2 

= S385

S0,0,2 

= S384

S191,0,n-1

= S192n-1

S1,0,n-1 

= S192(n-1)+1 
S0,0,n-1 

= S192(n-1) 

S191n Sn S0 S191n+1Sn+1 S1 S191n+2Sn+2S2 S192n-1S2n-1 Sn-1 

S383,0,1

= S767

S1,0,1 

= S385 
S383,0,0 

= S383 
S0,0,1 

= S384 
S1,0,0 

= S1 
S0,0,0 

= S0 
S383,0,2

= S1151

S1,0,2 

= S769

S0,0,2 

= S768

S383,0,n-1

= S384n-1

S1,0,n-1 

= S384(n-1)+1 
S0,0,n-1 

= S384(n-1) 

S383n Sn S0 S383n+1Sn+1 S1 S383n+2Sn+2S2 S384n-1S2n-1 Sn-1 



 

 3.1.6.11-5 (a) (b) (c)
 3.1.6.11-2  

(a) (b) (c) S'i,j,k
k  

1 k = 0  

 
S’0,0,k S’1,0,k S’2,0,k  S’95,0,k 

� 
S’(k mod 96),0,k S’(k+1 mod 96),0,k S’(k+2 mod 96),0,k  S’(k+95 mod 96),0,k 

(a)  1 
S’0,0,k S’1,0,k S’2,0,k  S’191,0,k 

� 
S’(k mod 192),0,k S’(k+1 mod 192),0,k S’(k+2 mod 192),0,k  S’(k+191 mod 192),0,k

(b)  2 
S’0,0,k S’1,0,k S’2,0,k  S’383,0,k 

� 
S’(k mod 384),0,k S’(k+1 mod 384),0,k S’(k+2 mod 384),0,k  S’(k+383 mod 384),0,k

(c)  3 
 3.1.6.11-5  

 



 

 1,2,3  3.1.6.11-2  
(a) (b) (c)  

  

(a)  1 
 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
 80 93 63 92 94 55 17 81 6 51 9 85 89 65 52 15 73 66 46 71 12 70 18 13

                         
 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
 95 34 1 38 78 59 91 64 0 28 11 4 45 35 16 7 48 22 23 77 56 19 8 36

                         
 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
 39 61 21 3 26 69 67 20 74 86 72 25 31 5 49 42 54 87 43 60 29 2 76 84

                         
 74 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
 83 40 14 79 27 57 44 37 30 68 47 88 75 41 90 10 33 32 62 50 58 82 53 24

 
 (b)  2 

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

 98 35 67 116 135 17 5 93 73 168 54 143 43 74 165 48 37 69 154 150 107 76 176 79 

                         

 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

 175 36 28 78 47 128 94 163 184 72 142 2 86 14 130 151 114 68 46 183 122 112 180 42 

                         

 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

 105 97 33 134 177 84 170 45 187 38 167 10 189 51 117 156 161 25 89 125 139 24 19 57 

                         

 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 

 71 39 77 191 88 85 0 162 181 113 140 61 75 82 101 174 118 20 136 3 121 190 120 92 

                         

 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 

 160 52 153 127 65 60 133 147 131 87 22 58 100 111 141 83 49 132 12 155 146 102 164 66 

                         

 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 

 1 62 178 15 182 96 80 119 23 6 166 56 99 123 138 137 21 145 185 18 70 129 95 90 

                         

 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 

 149 109 124 50 11 152 4 31 172 40 13 32 55 159 41 8 7 144 16 26 173 81 44 103 

                         

 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 

 64 9 30 157 126 179 148 63 188 171 106 104 158 115 34 186 29 108 53 91 169 110 27 59 

 



 

(c)  3 
 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

 62 13 371 11 285 336 365 220 226 92 56 46 120 175 298 352 172 235 53 164 368 187 125 82 

                         

 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

 5 45 173 258 135 182 141 273 126 264 286 88 233 61 249 367 310 179 155 57 123 208 14 227

                         

 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

 100 311 205 79 184 185 328 77 115 277 112 20 199 178 143 152 215 204 139 234 358 192 309 183

                         

 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 

 81 129 256 314 101 43 97 324 142 157 90 214 102 29 303 363 261 31 22 52 305 301 293 177

                         

 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119

 116 296 85 196 191 114 58 198 16 167 145 119 245 113 295 193 232 17 108 283 246 64 237 189

                         

 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143

 128 373 302 320 239 335 356 39 347 351 73 158 276 243 99 38 287 3 330 153 315 117 289 213

                         

 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167

 210 149 383 337 339 151 241 321 217 30 334 161 322 49 176 359 12 346 60 28 229 265 288 225

                         

 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191

 382 59 181 170 319 341 86 251 133 344 361 109 44 369 268 257 323 55 317 381 121 360 260 275

                         

 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215

 190 19 63 18 248 9 240 211 150 230 332 231 71 255 350 355 83 87 154 218 138 269 348 130

                         

 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239

 160 278 377 216 236 308 223 254 25 98 300 201 137 219 36 325 124 66 353 169 21 35 107 50 

                         

 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263

 106 333 326 262 252 271 263 372 136 0 366 206 159 122 188 6 284 96 26 200 197 186 345 340

                         

 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287

 349 103 84 228 212 2 67 318 1 74 342 166 194 33 68 267 111 118 140 195 105 202 291 259

                         

 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311

 23 171 65 281 24 165 8 94 222 331 34 238 364 376 266 89 80 253 163 280 247 4 362 379

                         

 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335

 290 279 54 78 180 72 316 282 131 207 343 370 306 221 132 7 148 299 168 224 48 47 357 313

                         

 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359

 75 104 70 147 40 110 374 69 146 37 375 354 174 41 32 304 307 312 15 272 134 242 203 209

                         

 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383

 380 162 297 327 10 93 42 250 156 338 292 144 378 294 329 127 270 76 95 91 244 274 27 51 

 
 

 



 

 
 3.1.6.11-6  (a)  1  

(b)   

 
 1 0 I=8  

 
 1  0 I=8  

(b)   
 3.1.6.11-6   



 

3.1.6.11
OFDM

 

DQPSK OFDM  3.1.6.12-1 OFDM
 1  

 
 

 
 

Si,j  
CP Continual Pilot TMCC Transmission and Multiplexing 

Configuration Control AC (Auxiliary Channel)
 

0 107  2  3 0 215
0 431  

AC
 (A

C1
, A

C2
) 

TM
C

C
 

CP
 

S0,0

S0,1

S0,2

S0,3

S0,4

S0,5

S0,6

S0,7

S0,203

S1,0 

S1,1 

S1,2 

S1,3 

S1,4 

S1,5 

S1,6 

S1,7 

S1,203 

S95,0

S95,1

S95,2

S95,3

S95,4

S95,5

S95,6

S95,7

S95,203

 
 0    1     2     107

O
FD
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20
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7 

 6
  

5 
  

4 
 3

  
2 

  
1 

 0
 



 

OFDM
3.12-1 (a) (b) (c) 1 0  

(a)  1 CP AC TMCC  

11 9 7 5 3 1 0 2 4 6 8 10 12 
CP 0 0 0 0 0 0 0 0 0 0 0 0 0 

AC1_ 1 10 53 61 11 20 74 35 76 4 40 8 7 98 

AC1_ 2 28 83 100 101 40 100 79 97 89 89 64 89 101

AC2_ 1 3 3 29 28 23 30 3 5 13 72 36 25 10 

AC2_ 2 45 15 41 45 63 81 72 18 93 95 48 30 30 

AC2_ 3 59 40 84 81 85 92 85 57 98 100 52 42 55 

AC2_ 4 77 58 93 91 105 103 89 92 102 105 74 104 81 

TMCC 1 13 25 4 36 10 7 49 31 16 5 78 34 23 

TMCC 2 50 63 7 48 28 25 61 39 30 10 82 48 37 

TMCC 3 70 73 17 55 44 47 96 47 37 21 85 54 51 

TMCC 4 83 80 51 59 47 60 99 65 74 44 98 70 68 

TMCC 5 87 93 71 86 54 87 104 72 83 61 102 101 105

3.14  
(b)  2 CP AC TMCC  

11 9 7 5 3 1 0 2 4 6 8 10 12 
CP 0 0 0 0 0 0 0 0 0 0 0 0 0 

AC1_ 1 10 61 20 35 4 8 98 53 11 74 76 40 7 
AC1_ 2 28 100 40 79 89 64 101 83 101 100 97 89 89 
AC1_ 3 161 119 182 184 148 115 118 169 128 143 112 116 206
AC1_ 4 191 209 208 205 197 197 136 208 148 187 197 172 209
AC2_ 1 3 29 23 3 13 36 10 3 28 30 5 72 25 
AC2_ 2 45 41 63 72 93 48 30 15 45 81 18 95 30 
AC2_ 3 59 84 85 85 98 52 55 40 81 92 57 100 42 
AC2_ 4 77 93 105 89 102 74 81 58 91 103 92 105 104
AC2_ 5 108 108 108 108 108 108 108 108 108 108 108 108 108
AC2_ 6 111 136 138 113 180 133 111 137 131 111 121 144 118
AC2_ 7 123 153 189 126 203 138 153 149 171 180 201 156 138
AC2_ 8 148 189 200 165 208 150 167 192 193 193 206 160 163
AC2_ 9 166 199 211 200 213 212 185 201 213 197 210 182 189
TMCC 1 13 4 10 49 16 78 23 25 36 7 31 5 34 
TMCC 2 50 7 28 61 30 82 37 63 48 25 39 10 48 
TMCC 3 70 17 44 96 37 85 51 73 55 47 47 21 54 
TMCC 4 83 51 47 99 74 98 68 80 59 60 65 44 70 
TMCC 5 87 71 54 104 83 102 105 93 86 87 72 61 101
TMCC 6 133 144 115 139 113 142 121 112 118 157 124 186 131
TMCC 7 171 156 133 147 118 156 158 115 136 169 138 190 145
TMCC 8 181 163 155 155 129 162 178 125 152 204 145 193 159
TMCC 9 188 167 168 173 152 178 191 159 155 207 182 206 176

TMCC 10 201 194 195 180 169 209 195 179 162 212 191 210 213
 

 
 



 

(c)  3 CP AC TMCC  

11 9 7 5 3 1 0 2 4 6 8 10 12 
CP 0 0 0 0 0 0 0 0 0 0 0 0 0 

AC1_ 1 10 20 4 98 11 76 7 61 35 8 53 74 40 
AC1_ 2 28 40 89 101 101 97 89 100 79 64 83 100 89 
AC1_ 3 161 182 148 118 128 112 206 119 184 115 169 143 116
AC1_ 4 191 208 197 136 148 197 209 209 205 197 208 187 172
AC1_ 5 277 251 224 269 290 256 226 236 220 314 227 292 223
AC1_ 6 316 295 280 299 316 305 244 256 305 317 317 313 305
AC1_ 7 335 400 331 385 359 332 377 398 364 334 344 328 422
AC1_ 8 425 421 413 424 403 388 407 424 413 352 364 413 425
AC2_ 1 3 23 13 10 28 5 25 29 3 36 3 30 72 
AC2_ 2 45 63 93 30 45 18 30 41 72 48 15 81 95 
AC2_ 3 59 85 98 55 81 57 42 84 85 52 40 92 100
AC2_ 4 77 105 102 81 91 92 104 93 89 74 58 103 105
AC2_ 5 108 108 108 108 108 108 108 108 108 108 108 108 108
AC2_ 6 111 138 180 111 131 121 118 136 113 133 137 111 144
AC2_ 7 123 189 203 153 171 201 138 153 126 138 149 180 156
AC2_ 8 148 200 208 167 193 206 163 189 165 150 192 193 160
AC2_ 9 166 211 213 185 213 210 189 199 200 212 201 197 182

AC2_ 10 216 216 216 216 216 216 216 216 216 216 216 216 216
AC2_ 11 245 219 252 219 246 288 219 239 229 226 244 221 241
AC2_ 12 257 288 264 231 297 311 261 279 309 246 261 234 246
AC2_ 13 300 301 268 256 308 316 275 301 314 271 297 273 258
AC2_ 14 309 305 290 274 319 321 293 321 318 297 307 308 320
AC2_ 15 324 324 324 324 324 324 324 324 324 324 324 324 324
AC2_ 16 352 329 349 353 327 360 327 354 396 327 347 337 334
AC2_ 17 369 342 354 365 396 372 339 405 419 369 387 417 354
AC2_ 18 405 381 366 408 409 376 364 416 424 383 409 422 379
AC2_ 19 415 416 428 417 413 398 382 427 429 401 429 426 405
TMCC 1 13 10 16 23 36 31 34 4 49 78 25 7 5 
TMCC 2 50 28 30 37 48 39 48 7 61 82 63 25 10 
TMCC 3 70 44 37 51 55 47 54 17 96 85 73 47 21 
TMCC 4 83 47 74 68 59 65 70 51 99 98 80 60 44 
TMCC 5 87 54 83 105 86 72 101 71 104 102 93 87 61 
TMCC 6 133 115 113 121 118 124 131 144 139 142 112 157 186
TMCC 7 171 133 118 158 136 138 145 156 147 156 115 169 190
TMCC 8 181 155 129 178 152 145 159 163 155 162 125 204 193
TMCC 9 188 168 152 191 155 182 176 167 173 178 159 207 206

TMCC 10 201 195 169 195 162 191 213 194 180 209 179 212 210
TMCC 11 220 265 294 241 223 221 229 226 232 239 252 247 250
TMCC 12 223 277 298 279 241 226 266 244 246 253 264 255 264
TMCC 13 233 312 301 289 263 237 286 260 253 267 271 263 270
TMCC 14 267 315 314 296 276 260 299 263 290 284 275 281 286
TMCC 15 287 320 318 309 303 277 303 270 299 321 302 288 317
TMCC 16 360 355 358 328 373 402 349 331 329 337 334 340 347
TMCC 17 372 363 372 331 385 406 387 349 334 374 352 354 361
TMCC 18 379 371 378 341 420 409 397 371 345 394 368 361 375
TMCC 19 383 389 394 375 423 422 404 384 368 407 371 398 392
TMCC 20 410 396 425 395 428 426 417 411 385 411 378 407 429

 
 
 
 
 



 

CP
SP

CP SP  
TMCC AC AC1,AC2

AC
 

AC1 AC1  

QPSK 16QAM 64QAM OFDM  1  3.1.6.12-2
OFDM Si,j

 

SPSP

SP

SP

SP

SP SP

SP

SP

SP

SP

SP

TM
CC

AC
 (A

C1
)

S0,0

S0,1

S10,0S9,0S8,0S7,0S6,0S5,0S4,0S3,0S2,0S1,0

S2,1S1,1

S95,0

S95,1

S95,2

S95,3

S95,4

S95,5

S95,6

S95,7

S95,201

S95,202

S95,203

 0   1   2   3    4   5   6   7   8   9   10   11  12      107

O
FD

M

S11,1S10,1S9,1S8,1S7,1S6,1S5,1S4,1S3,1

S0,2 S3,2S2,2S1,2 S5,2S4,2 S11,2S10,2S9,2S8,2S7,2S6,2

S0,3

S3,203S2,203S1,203S0,203

S3,3S2,3S1,3 S5,3S4,3 S8,3S7,3S6,3 S11,3S10,3S9,3

S0,4 S3,4S2,4S1,4 S5,4S4,4 S8,4S7,4S6,4 S10,4S9,4

S8,203S7,203S6,203S5,203S4,203

S3,202S2,202S1,202S0,202 S8,202S7,202S6,202S5,202S4,202

S2,201S1,201S0,201 S8,201S7,201S6,201S5,201S4,201S3,201

0
1
2
3
4

200
201
202
203  

3.1.6.12-2 OFDM  
 



 

SP Scattered Pilot 12 1 4
1 AC TMCC 3.12-2 1

0  
AC1 AC1 AC2

 

(a)  1 AC TMCC  

11 9 7 5 3 1 0 2 4 6 8 10 12 
AC1_ 1 10 53 61 11 20 74 35 76 4 40 8 7 98 
AC1_ 2 28 83 100 101 40 100 79 97 89 89 64 89 101
TMCC 1 70 25 17 86 44 47 49 31 83 61 85 101 23 

 
 

(b)  2 AC TMCC  

11 9 7 5 3 1 0 2 4 6 8 10 12 
AC1_ 1 10 61 20 35 4 8 98 53 11 74 76 40 7 
AC1_ 2 28 100 40 79 89 64 101 83 101 100 97 89 89 
AC1_ 3 161 119 182 184 148 115 118 169 128 143 112 116 206
AC1_ 4 191 209 208 205 197 197 136 208 148 187 197 172 209
TMCC 1 70 17 44 49 83 85 23 25 86 47 31 61 101
TMCC 2 133 194 155 139 169 209 178 125 152 157 191 193 131

 
 

(c)  3 AC TMCC  

11 9 7 5 3 1 0 2 4 6 8 10 12 
AC1_ 1 10 20 4 98 11 76 7 61 35 8 53 74 40 
AC1_ 2 28 40 89 101 101 97 89 100 79 64 83 100 89 
AC1_ 3 161 182 148 118 128 112 206 119 184 115 169 143 116
AC1_ 4 191 208 197 136 148 197 209 209 205 197 208 187 172
AC1_ 5 277 251 224 269 290 256 226 236 220 314 227 292 223
AC1_ 6 316 295 280 299 316 305 244 256 305 317 317 313 305
AC1_ 7 335 400 331 385 359 332 377 398 364 334 344 328 422
AC1_ 8 425 421 413 424 403 388 407 424 413 352 364 413 425
TMCC 1 70 44 83 23 86 31 101 17 49 85 25 47 61 
TMCC 2 133 155 169 178 152 191 131 194 139 209 125 157 193
TMCC 3 233 265 301 241 263 277 286 260 299 239 302 247 317
TMCC 4 410 355 425 341 373 409 349 371 385 394 368 407 347

 

TMCC AC AC1
AC

AC1  



 

 3.1.6.13-1 PRBS PRBS
Wi OFDM i Wi BPSK

Wi  3.1.6.13-1 Wi  
 

 = Wi 1     2     3    4     5     6     7    8   9       10  11

     

 
g(x) 11 9

 3.1.6.13-1
 3.1.6.13-1 Wi  

Wi   (I, Q) 
1 (-4/3, 0)
0 (+4/3, 0)

PRBS 13
 

 3.1.6.13-2 PRBS 13  
  1   2   3  

11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

9 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 

7 0 1 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 

5 0 1 0 0 0 1 0 1 1 1 0 1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 0 1 

3 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 

1 0 0 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 1 0 1 1 0 

0 1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 1 

2 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 1 0 0 1 1 1 1 0 1 

4 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 0 0 1 1 

6 1 1 1 1 0 1 1 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1 1 0 1 1 1 0 1 0 0 1 0 

8 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 1 0 1 1 0 0 1 1 0 0 0 1 0 0 1 0 

10 1 0 1 0 0 1 0 0 1 1 1 0 0 1 0 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 1 0 1 

12 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 1 0 0 

  3.1.6.13-2 1 11
0  

 



 

6MHz
1/7MHz

 3.1.6.13-2
1/7MHz  3.1.6.13-2

22 1
21,22,23

Wi  
3.1.6.13-3  

 
 3.1.6.13-2  

 
 

 3.1.6.13-3 PRBS 1  
1  

 
Mode 1  

D1       D11 
Mode 2  

D1       D11 
Mode 3  

D1       D11 
41, 0, 1 1 1 1 0 0 1 0 0 1 0 1 0 0 0 1 1 0 1 1 1 1 0 1 1 1 0 0 0 1 1 1 0 1 
2, 3, 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5, 6, 7 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 

8, 9, 10 0 1 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 
11, 12, 13 0 1 0 0 0 1 0 1 1 1 0 1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 0 1 
14, 15, 16 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 
17, 18, 19 0 0 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 1 0 1 1 0 
20, 21, 22 1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 1 
23, 24, 25 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 1 0 0 1 1 1 1 0 1 
26, 27, 28 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 0 0 1 1 
29, 30, 31 1 1 1 1 0 1 1 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1 1 0 1 1 1 0 1 0 0 1 0 
32, 33, 34 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 1 0 1 1 0 0 1 1 0 0 0 1 0 0 1 0 
35, 36, 37 1 0 1 0 0 1 0 0 1 1 1 0 0 1 0 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 1 0 1 
38, 39, 40 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 1 0 0 

 

No. 0 

22  
22  

6MHz  

1 2 3 4 5 10 15 20 21 22 2523 30 35 

 

40 41

 



 

(CP)

 
TMCC 

3.1.6.13.4 AC 

 

TMCC 3.1.6.15 DBPSK B0 Wi

TMCC 0 1 +4/3, 0 -4/3, 0
 

B1 B203 B’0 B’203  
 B’0 = Wi    
 B’k = B’k-1 � Bk  k=1, 203, �  

3.1.6.13.1
Wi BPSK  

 3.1.6.13-1 Wi

AC  
AC DBPSK TMCC

OFDM Wi AC
0 1 +4/3, 0 -4/3, 0

1  



 

3.1.6.14  
3.1.6.14.1 OFDM 13  

13 OFDM  3.1.6.14-1
No.0

No.0

No.0  
12 PRBS (  3.1.6.13-1 ) Wr

Wr+1 BPSK  3.1.6.13-1
Wi  

 

 

OFDM No. 13  

 

 
 

 
No. 9 

 
 
 

 
No. 8 

 
No. 7 

 

 
No. 5 

 
No. 3

 
No. 1

 
No. 0

 

 
No. 11 

 
 
 

No. 2
 

No. 4
 

No. 6
 
 

 
No. 12 

 
 
 

 
No. 10 

 
 
 

 



 

3.1.6.14.2 OFDM 1  
1 OFDM  3.1.6.13-1  

0 PRBS (  3.1.6.13-1
) Wr Wr+1 BPSK
 3.1.6.13-1 Wi  

 

 
 

3.1.6.14.3  
 3.1.6.14-3 IFFT

 

 

 
 

 3.1.6.14-3  
 
 

No. 0
 

 
 

   
 

IFFT  

t
   

IFFT  



 

3.1.6.15 TMCC (Transmission and Multiplexing Configuration Control) 
3.1.6.15.1  

TMCC 204 B0 B203 3.15-1  

 3.1.6.15-1  
B0  
B1 B16 w0=0011010111101110 w1=1100101000010001  
B17 B19 111 000  
B20 B121 TMCC 102  
B122 B203  

 

3.1.6.15.2  

3.1.6.15.3  
 

 
 
 
 
 

 
3.1.6.15.4  

 
 
 
 
 

 
3.1.6.15.5 TMCC  

TMCC

 

 
TMCC  3.1.6.15-2  3.1.6.15-3

 
102 TMCC 90 12

1  
1 B C 13

 

3 111
000  

16
w0=MSB0011010111101110LSB w1=MSB1100101000010001LSB 2

w0 w1  
 

3.1.6.13.3 Wi



 

 
 3.1.6.15-2 TMCC  

   
B20 B21   3.1.6.15-4  
B22 B25   3.1.6.15-5  
B26   3.1.6.15-6  
B27 

 

  3.1.6.15-7  
B28 B40  

 3.1.6.15-3  B41 B53  
B54 B66  
B67 

 

  3.1.6.15-7  
B68 B80  

 3.1.6.15-3  B81 B93  
B94 B106  
B107 B109   3.1.6.15-12 

B110 B121  1  

 
 

 3.1.6.15-3  
   

 3  3.1.6.15-8  
 3  3.1.6.15-9  
 3  3.1.6.15-10  

 4  3.1.6.15-11  
 

3.1.6.15.5.1  
2 ISDB-T

13 00 ISDB-Tsb 1
01 3.15-4

 

 3.1.6.15-4  
B20B21  

00  
01  

10 11  



 

3.1.6.15.5.2  

1111
15 1

0000 1111 0000
1111

 3.1.6.15-5   
 3.1.6.15-5   

B22B23B24B25  
1111  
1110  
1101  
1100  

  
0010  
0001  
0000 1  
1111  

 
 

 3.1.6.15-2 TMCC

 3.1.6.15-5  4

 
 

3.1.6.15.5.3  
1

0  3.1.6.15-6
 

 3.1.6.15-6  
B26  
0  
1  

 
 
3.1.6.15.5.4 13  

13
1 0  3.1.6.15-7

No.0  3.1.6.15-2 TMCC
A 1

0  
 3.1.6.15-7  

B27 / B67  
0  
1  



 

3.1.6.15.5.5  
 3.1.6.15-8  

111  
 

 3.1.6.15-8  
    B28 - B30 / B41 - B43

  B54 - B56 / B68 - B70  
    B81 - B83 / B94 - B96 

 

000 DQPSK
001 QPSK
010 16QAM
011 64QAM

100 110  
111  



 

 3.1.6.15-9  
111  

 
 3.1.6.15-9  

    B31 - B33 / B44 - B46
  B57 - B59 / B71 - B73  

    B84 - B86 / B97 - B99 
 

000 1/2
001 2/3
010 3/4
011 5/6
100 7/8

101 110  
111  

 3.1.6.15-10  
111  

 
 3.1.6.15-10  

     B34 - B36 / B47 - B49  
   B60 - B62 / B74 - B76  

     B87 - B89 / B100 - B102 
 

000 0(Mode 1)  0(Mode 2)  0(Mode 3) 
001 4(Mode 1)  2(Mode 2)  1(Mode 3) 
010 8(Mode 1)  4(Mode 2)  2(Mode 3) 
011 16(Mode 1)  8(Mode 2)  4(Mode 3) 
100 32(Mode 1) 16(Mode 2)  8(Mode 3) 

101 110  
111  

 3.1.6.11-1 I  



 

 3.1.6.15-11  
1111  

 
 3.1.6.15-11  

  B37 - B40 / B50 - B53
B63 - B66 / B77 - B80  

  B90 - B93 / B103 - B106 
 

0000  
0001 1 
0010  

0011 1110  
1111  

13 1  3.1.6.15-12
 

111  
 

 3.1.6.15-12  
B107 B108B109 ( 2 ) 

000 -1/8
001 -2/8
010 -3/8
011 -4/8
100 -5/8
101 -6/8
110 -7/8
111 0( ) 



 

TMCC B20 B121 273,191 184,102
273,191  

 
g(x) 82 77 76 71 67 66 56 52 48 
       40 36 34 24 22 18 10 4  

TMCC DBPSK  
 



 

3.1.7  
3.1.7.1  

ISDB-Tmm 1 13
ISDB-T (ARIB STD 

B31) ISDB-Tsb ARIB STD B29
 

A 1 13 OFDM ISDB-T  
B 14 ISDB-Tsb  

14 ISDB-Tsb
 

 3.1.7.1-1 ISDB-Tmm TS1 TS2 TS9 9 TS
TS1 TS9 13 A

TS2 TS8 1 B
3 IFFT

ISDB-Tmm 3
 

 

IF
FT

 / 
G

I

6

TS1

TS9

TS2

TS3 – TS8…

A

BARIB 
STD B29

A

 
 3.1.7.1-1 ISDB-Tmm  



 

3.1.7.2 CP  
13 1  3.1.7.2-1 CP

CP
1  3.1.7.2-2

CP
CP 3.1.6.13.2 CP

 
CP CP

 

 3.1.7.2-1 CP  
 
 

 3.1.7.2-2 CP

CPCP CPCP

(b) 1  (a) 13  

CP

CP
 



 

3.1.7.3  
3.1.7.3.1  
3.1.7.3.1.1  

ISDB-Tmm RF
13 or 1 RF

�f �  3.1.7.3-1
CP  

 3.1.7.3-1 2  

-16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

  1/32 mod(3n,8)
 /8 0 -  5/8 -  1/4 -  7/8 -  1/2 -  1/8 -  3/4 -  3/8 0 -  5/8 -  1/4 -  7/8 -  1/2 -  1/8 -  3/4 -  3/8 0

  1/16 mod(3n,4)
 /4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0

  1/8 mod(n,2)
 /2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0

  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 mod(3n,4)

 /4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0 -  1/4 -  1/2 -  3/4 0

  1/16 mod(n,2)
 /2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0

  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 mod(n,2)

 /2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0 -  1/2 0
  1/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

�f

1

2

3

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

  1/32 0   3/8   3/4   1/8   1/2   7/8   1/4   5/8 0   3/8   3/4   1/8   1/2   7/8   1/4   5/8 0

  1/16 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0

  1/8 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0   3/4   1/2   1/4 0

  1/16 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0
  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/32 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0   1/2 0
  1/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2

3

�f

1

 
8 2 2n�

TMCC W0 0  



 

3.1.7.3.1.2  
 

 
 
 
 
 
 
 

[ ] 
13 1 CP

CP PRBS Wi
BPSK 3.1.6.14  

CP  
CP

PRBS Wi' BPSK  
CP PRBS Wi

CP PRBS Wi'
CP CP

 

CP
CP PRBS Wi 0, or, 1

CP PRBS Wi ( 3.13-1 ) PRBS
Wi

 



 

3.1.7.3.2  
1 or 13

 3.1.7.3-2
�� X2�  

 
 3.1.7.3-2 �� X2�  

                            
      

 
1 13 

 

1 

1/32  -3/8 ( ) -3/4( ) -1/2   -5/8  -1/4  -1/2 
1/16  -3/4  -1/2  0  -1/4  -1/2  0 
1/8  -1/2  0  0  -1/2  0  0 
1/4  0  0  0  0  0  0 

13 

1/32  -5/8     -1/4  -1/2  -7/8  -3/4  -1/2 
1/16  -1/4  -1/2  0  -3/4  -1/2  0 
1/8  -1/2  0  0  -1/2  0  0 
1/4  0  0  0  0  0  0 

 
3.1.7.3.3 TMCC  

TMCC 3
3.1.6.15.5.9  
 

 
 

OFDM
(1or13)

RF
 

IFFT
RF f

RF
2n

 
 



 

 



 

3.1.7.4 ISDB-Tmm RF  

1 13 ISDB-Tmm RF
b=0  

� � � � � �� � � � � �

� �
� � � �

� �
� �

� � � � � � � �

� � � � � �� �
��

�
�
�
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� � �
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00

0

2

else0
1

where

Re

1
1,1,0

0

2

0

1

0

1)(

0

2

0
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i
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n

SS

b

bN

k

bnbjtfj

c

sg
u

cf

b

i

c

T
T

��
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�

�!�

 

n   
S1 1  
S13 13  
b  1 13  

   0  
k  0  
N(b) b  

 b	S1 S13 1  
  1 1 108 2 216 3 432  
  13 1 1404   2 2808   3 5616  

  b S1 S13 1  
  CP  

  1 1 109 2 217 3 433  
  13  1 1405   2 2809   3 5617  
Tu  
Tg  

 b	S1 S13 1  
  1 � � 5103/7 �	 bNTu  

   13 � � 51039/7 �	 bNTu  
  b S1 S13 1  
   1 � �� � 5103/17 �	� bNTu  
   13 � �� � 51039/17 �	� bNTu  

    uT/1 ) 
 



 

 
 

 Ts (Ts =Tu+Tg) 
fc OFDM  

cf
K   fc

    0  
    

Kc(b) b  
  1 1 54 2 108 3 216  
  13  1 702   2 1404   3 2808  
Wk,b k SP CP  
  PRBS Wi  
c(b,n,k) b n k  
s(t) RF  
�(b) 3.1.7.3.1.1  

(b) 3.1.7.3.1.2  
 

 
 
 
 



 

3.1.8  

 
3.1.8.1-1  3.1.8.1-2 2

 3.1.8.1-3  
 

 3.1.8.1-1  

   
 

 
 

 

    
 

    
 

 
 3.1.8.1-2  

     

 

 

 

 

 
 

QAM 

 
 
  

 
 3.1.8.1-3  

   
  

1 
typical urban 6

 

 

 
 

 

 
 

3.1.8.1.1  

ISDB-Tmm
 3.1.8.1-1  3.1.8.1-2  

3.1.8.1-3 2  
 

 
 

-3dB 1dB  



 

16QAM 1/2
QPSK 1/2 2/3

 
ISDB-Tmm 1 13

13

 
 3.1.8.1-1 3

Typical Urban 6 TU6
95%

50%  



 

 

 
 3.1.8.1-1  

 
2  

 

-15dB
 

 

 
 

 
 

 
 



 

70%  



 

3.1.8.1.2  

3.1.8.1.2.1  

3.1.8.1.1 2  
16QAM 1/2 2

 

3.1.8.1.2.2  

3.1.8.1.1
SFP#1

Subjective failure point ITU Rec. BT 1368-7 6.1 Required average C/N for mobile reception

200kbps) # 5%ESR# Erroneous Second Ratio
CN DU

FEC 13MB 99%
#4  

3.1.8.1.2.3  

ITU-R Rec P 372-9 Radio 
noise  Man-made noise  Environmental category City (curve A) VHF

 
 

 

 

: The SFP method corresponds to the picture quality where no more than one error is visible 
in the picture for an average observation time of 20 s. 

2: 
SFP

 
3: The ESR5 criterion is fulfilled if, in a time interval of 20 seconds, there is at most one second 

with packet uncorrectable errors. 
4: LDPC

4/5  



 

3.1.8.2  

 

 

3.1.8.3  

13 1.12
(61dB V/m) 1 0.32 (50dB V/m)

13 1
 

4m  
3.1.8.1 2  3.1.8.3-1  

 
 



 

 3
.1

.8
.3

-1
 

  



 

Typical Urban 6  
13  3.1.8.3-2 TU6
TU6 fd=10Hz 20Hz 40Hz 3 5%ESR

 3.1.8.3-2 1
0.5dB

CN  
 

 
 

 
1/2 2/3 

QPSK 7.4 dB 10.4 dB 
16QAM 12.5 dB  

Fd=10Hz, 20Hz, 40Hz  
Fd=20Hz VHF High 100km/h  

 
 

2dB  
 

 
2dB  

 
 

= (1) C/N + (2)   (3)   
 

 
5dB  

 
 

429kHz 
 

 
= TB(NF) = 10 LOG kTB + NF dB  

= 1.38 10-23  
T= 290 K   17 C 

 
0 

ITU-R Rec P 372-9 Man-made noise Environmental category City (curev A) 
 3.1.8.3-1  

N0=  3.1.8.3-1 -  +  
= Gr + 2.15 



 

 

 
 

= 7 Nr 8 N0  
=10 LOG(10**(Nr/10) + 10**(N0/10)) 

 
 

= ( ) C/N + ( ) + 75 dBm dB  
= C/N         + Nt  +              108.8 

 
 

 

-3dB  
 

-15dB
 

 
/  

= 20 LOG / dB  
 

 
 

1dB  
 

(11) Gr -15dB  



 

 
 

= ( ) – ( )  – (( ) ) 
+ (( ) )  – ( ) +  

=Vin – Gr – 20 LOG / + L – 20 LOG SQRT 75 /73.1 + 6 
 

 

11 11 29 VHF High
ITE Technical Rep. Vol.23 PP.23-28 BFO 99-21(1991,1)

2.9dB  
50 95%

1.65 4.8 dB 50% 70%
0.53 1.5 B  

 
 

ITU-R Special Publication “Terrestrial and Satellite Digital Sound 
Broadcasting” 8dB 4dB  

70%  
8dB + 0.53  = 10.1dB 

 
h2=1.5m  

(1 ) Emin (15)  
 

1.5m 4m  
1.5m 4m TU-R Rec P.1546-2 215MHz

 3.1.8.3-3 50
 

1.5m 4m 2.6dB 12.7 - 10.1  
 

 3.1.8.3-3 50  

  
4m 

 
1.5m 

10 m  
 10.1dB 12.7dB 

 
 

h2=4m  
(14) Emin (15) (18)  

 



 

1 13  
 

10 LOG 13/1  
11.1dB 

 
13 h2=4m  

(19) h2= m (20)1 13  

 



 

3.1.8.4  

3.1.8.4.1  

 
16QAM 1/2  

 3.1.8.4-1  
    

ISDB-Tmm 
13  

ISDB-Tmm   3.1.8.4-1 
MediaFLO   3.1.8.4-2 

ISDB-Tmm 
 

ISDB-Tmm   3.1.8.4-3 
MediaFLO   3.1.8.4-4 

ISDB-Tmm ISDB-Tmm  24.8dB 
 

 

 
 3.1.8.4-1 ISDB-Tmm to ISDB-Tmm (13 )  
 
 3.1.8.4-1 ISDB-Tmm to ISDB-Tmm (13 )

CP
13

M N  

1
 



 

  3.1.8.4-1 10log(M/13) – 10log(N/13) 
M:  
N:  

 

 
 3.1.8.4-2 MediaFLO to ISDB-Tmm (13 )  
 
 3.1.8.4-2  3.1.8.4-1 13 ISDB-Tmm

CP 5.55MHz MediaFLO
ISDB-Tmm 13

5.55MHz MediaFLO
6.475MHz 7.400MHz  

  3.1.8.4-2 10log(M/13) - 10log(N/5.55) 
N: Unit MH  

M: ISDB-Tmm  
 



 

 
(a) 16QAM (1/2) 

 
(b) QPSK (2/3) 

 
(c) QPSK (1/2) 

 3.1.8.4-3 ISDB-Tmm to ISDB-Tmm (1 )  
 3.1.8.4-1  



 

 

 
(a) 16QAM((1/2))  

 
(b) QPSK (2/3) 

 
(c) QPSK (1/2)  

 3.1.8.4-4 MediaFLO to ISDB-Tmm (1 )  
 3.1.8.4-2  



 

3.1.8.4.1.1  

1 2

95%  

 
11 11 29

DU 99% 10dB
10dB  

2.9dB
2.9 2dB 1.65 2.9 2=6.8dB  

ISDB-Tmm 1 ISDB-Tmm 13 2
ISDB-Tmm MediaFLO 2

5%ESR DU ARIB B31  3.1.8.4-5  3.1.8.4-8  
10dB 6.8dB

 
 3.1.8.4-9 5%ESR DU  

3.1.8.4-5  3.1.8.4-8 DU -60dBm  3.1.8.4-9
DU  

3.1.8.4-1  
 



 

 
 3.1.8.4-5 5%ESR DU ISDB-Tmm to ISDB-Tmm (13 )  

 

 
 3.1.8.4-6 5%ESR DU MediaFLO to ISDB-Tmm (13 )  



 

 
 (a) 16QAM (1/2) 

 
 (b) QPSK (2/3) 

 
(c)  QPSK (1/2) 

 3.1.8.4-7 5%ESR DU ISDB-Tmm to ISDB-Tmm (1 )  



 

 

 
(a) 16QAM (1/2) 

 
(b) QPSK (2/3) 

 
(c)  QPSK (1/2) 

 3.1.8.4-8 5%ESR DU MediaFLO to ISDB-Tmm (1 )  
 



 

 
 3.1.8.4-9 5%ESR DU (13 )  

3.1.8.4.1.2  

VHF High SFN
 

3.1.8.4.1.1
95%

 
AWGN 5%ESR CN  3.1.8.4-2 3.1.8.4.1.1

16QAM 1/2 CN
10dB 6.8dB  

 
 3.1.8.4-2 AWGN  

 
 

 
1/2 2/3 

16QAM  8.0 dB 
QPSK  2.6 dB 4.3 dB 

13 5%ESR CN 



 

3.1.8.4.2  

0.5% DU 3.1.8.4.1
ISDB-Tmm 0.94MHz  

MediaFLO
 

3.1.8.4.2.1 DU  

 3.1.8.4-3
3

DU  
 3.1.8.4-3  

    
 10kW 1 W 100W 
 300mAGL  100mAGL  35mAGL 

 2DP8  2DP4  3el Yagi 2  

 : omni : omni : omni 

 6dBd 4dBd 3.5dBd 
 1dB 1dB 1dB 

 33km 7.5km 2km 
 

  
(a) 8 4  

 



 

 
(b) 4 4  
 3.1.8.4-10  

 

  
 3.1.8.4-11   

 



 

 
 3.1.8.4-12   

 
 3.1.8.4-13   

 

 



 

 
 3.1.8.4-14  DU  

 
 3.1.8.4-11  3.1.8.4-14

1.0% 0.5%
 3.1.8.4-4

0.5% ISDB-Tmm ( ) 0.86MHz MediaFLO
ISDB-Tmm ( ) 0.94MHz  

   

1.0% -24dB 
0.49MHz  

ISDB-Tmm  � ISDB-Tmm  
0.49MHz  

MediaFLO � ISDB-Tmm  

0.5% -27.4dB 
0.86MHz  

ISDB-Tmm  � ISDB-Tmm  
0.94MHz   

MediaFLO � ISDB-Tmm  
13  

ISDB-Tmm 1 13 1 13
13

13



 

QPSK(1/2)
 



 

3.1.8.5  

ISDB-Tmm
3.1.2.5
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3.2.4.2.1 スクランブルサブシステム 

スクランブルサブシステムにおいて、スクランブルの手順に用いる暗号アルゴリズム（エンクリプト

方式）は[※AHG にて検討中。安全性・信頼性について客観的な評価を得ている方式の中から選定。]を

採用することが望ましい。 

図 3.2.4.2-3 は、AES CTR モード(鍵長 128 ビット)を適用した場合の例である。 

 

図 3.2.4.2-3 スクランブル方式の例 

 

 
 

 スクランブルを施す階層 

トランスポート層で実施する。 

 スクランブルの範囲 

ストリームパケット全体を暗号化する。 

 スクランブルの単位 

スクランブルは、ストリームパケット単位で施すものとする。 

 同一鍵の使用時間 

1ECM あたり最短の更新時間は、受信機の全体としての耐タンパ性を考慮し、事業者任意規格と

する。 

 ECM の送信、更新頻度 

ECM は各スーパーフレームに最低１個の頻度で送信される。 

 

3.2.4.2.2 EMM 

EMM（Entitlement Management Message）は、放送受信契約者個人またはグループに対して放送

受信の承認や権利を与えるための情報を伝送する。 

EMM はメディアフロー放送波または通信を使って配信するが、それ以外の配信方法を排除するも

のではない。EMM の受信処理においては、通例、受信機の認証、許可および要求されたコンテンツ

またはサービスに対する契約確認が行われる。 
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second with packet uncorrectable errors. 



 

 

 
 

5.55MHz
4.625 6.475 7.4MHz

 
 
5.55MHz 10log(B/5.55) 

B: 4.625 6.475 7.4MHz  
 

4m  
3.2.7.3-1  

 
 



 



 



 



 



 

 



 

3.2.7.4.1-1

3.2.7.4.1-2

 

3.2.7.4.1-1 3.2.7.4.1-2

 

 

3.2.7.4.1-1 MediaFLO 5.55MHz

 

3.2.7.4.1-1 +10log(Bd/5.55)-10log(Bu/5.55) 

Bd: (MHz) 

Bu: (MHz) 

 

3.2.7.4.1-2 MediaFLO 5.55MHz

ISDB-Tmm 13

 

3.2.7.4.1-2 +10log(Bd/5.55)-10log(N/13) 

Bd: (MHz) 

N:  



 

3.2.7.4.1-1 MediaFLO to MediaFLO  

 
 

3.2.7.4.1-2 ISDB-Tmm to MediaFLO  

  

 

95%  



 

 

11 11 29

DU 99% 10dB

10dB  

2.9dB

2.9 2dB 1.65 2.9 2=6.8dB

 

MediaFLO ISDB-Tmm MediaFLO 2

5%ESR DU 3.2.7.4.1.1-1

3.2.7.4.1.1-2  

10dB 6.8dB

 

3.2.7.4.1.1-3 3.2.7.4.1.1-6 5%ESR DU

3.2.7.4.1.1-1 3.2.7.4.1.1-2 DU

-60dBm 3.2.7.4.1.1-3 3.2.7.4.1.1-6 -60dBm

DU

 



 

3.2.7.4.1.1-1 5%ESR DU MediaFLO to MediaFLO  

  
 

 

3.2.7.4.1.1-2 5%ESR DU ISDB-Tmm to MediaFLO  

 
 

  



 

3.2.7.4.1.1-3 ESR DU MediaFLO to MediaFLO  

 

 

 

3.2.7.4.1.1-4 ESR DU MediaFLO to MediaFLO  

 



 

3.2.7.4.1.1-5 ESR DU ISDB-Tmm to MediaFLO  

 
 

 

3.2.7.4.1.1-6 ESR DU ISDB-Tmm to MediaFLO  

 



 

VHF High SFN

 

3.2.7.4.1

95%  

AWGN 5%ESR CN

3.2.7.4.1 16QAM

1/2 12/16 CN 10dB

6.8dB  

 

 

 

 

1/2, RS12/16 1/3, RS14/16 

QPSK 1.6dB 

16QAM 7.1dB 4.3dB 

 

ISDB-Tmm

 

 

3



 

DU

 

 
8 4  

 
 
 



 

4 4  

 
 
 

  DU  

 

 



 

  DU  

 

  DU  

 
 



 

D/U

1.0% 0.5%

0.5% MediaFLO 00.96MHz MediaFLO

ISDB-Tmm 0.93MHz  

 



 

























  

±(3×n/14+0.25/126)MHz 10×log(10/(6000/14×n) ) dB/10kHz   

±(3×n/14+0.25/126+1/14)MHz -20+10×log(10/(6000/14×n)) dB/10kHz  

±(3×n/14+0.25/126+2/14)MHz -30+10×log(10/(6000/14×n)) dB/10kHz  

±(3×n/14+0.25/126+22/14)MHz -50+10×log(10/(6000/14×n)) dB/10kHz*  
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 IP / IP

Protocol Data Unit CRC

StreamTSP
Hdr Stream Stream Stream

D Length Type
Address

Destination

MPEG-2 TS Packets

Sub Network Data Unit (SNDU)

PP TSP
Hdr

TSP
Hdr

TSP
Hdr

TSP
Hdr

D : Destination Address Absent      PP : Payload Pointer

TSP Hdr : TS

Stream
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IP

1:IGMP/MLD
join

a:AMT
ID

2: ID

c: ID PAT
PMT

5:
IP

e:TS IP4: PID
TS

d:PMT IP
PID

b:



’ ’



 



Mode 1 Mode 2 Mode 3 
6000/14 = 428.57…kHz 

6000/14(kHz) + 250/63(kHz) 
 = 432.5…kHz 

6000/14(kHz) + 125/63(kHz) 
 = 430.5…kHz 

6000/14(kHz) + 125/126(kHz) 
= 429.5…kHz 

1
250/63 = 3.968…kHz 125/63 = 1.984…kHz 125/126 = 0.992…kHz 

108 + 1 = 109 216 + 1 = 217 432 + 1 = 433 
96 192 384 

SP 9 18 36 
CP*1 1 1 1 
TMCC*2 1 2 4 
AC1*3 2 4 8 

QPSK, 16QAM 
/ 204

252 µs 504 µs 1.008 ms 
63 µs (1/4), 31.5 µs (1/8), 

15.75 µs (1/16), 7.875 µs (1/32) 
126 µs (1/4), 63 µs (1/8), 

31.5 µs (1/16), 15.75 µs (1/32) 
252 µs (1/4), 126 µs (1/8), 
63 µs (1/16), 31.5 µs (1/32) 

64.26 ms  (1/4), 57.834 ms (1/8),
54.621 ms (1/16), 53.0145 ms (1/32)

128.52 ms (1/4), 115.668 ms (1/8),
109.242 ms (1/16), 106.029 ms (1/32) 

257.04 ms (1/4), 231.336 ms (1/8),
218.464 ms (1/16), 212.058 ms (1/32)

FFT 64/63 = 1.0158… MHz 
 (1/2, 2/3) *4

RS (204,188) 
*1: SP Scattered Pilot CP Continual Pilot

CP CP 1
*2: TMCC Transmission and Multiplexing Configuration Control
*3: AC Auxiliary Channel AC1
*4: 2/3 QPSK

Mode 1 Mode 2 Mode 3 
6000/14 = 428.57…kHz 

6000/14(kHz)	3 + 250/63(kHz) 
 = 1.289…MHz 

6000/14(kHz)	3 + 125/63(kHz) 
 = 1.287…MHz 

6000/14(kHz)	3 + 125/126(kHz) 
= 1.286…MHz 

3
250/63 = 3.968…kHz 125/63 = 1.984…kHz 125/126 = 0.992…kHz 

108	3 + 1 = 325 216	3 + 1 = 649 432	3 + 1 = 1297 
96	3 = 288 192	3 = 576 384	3 = 1152 

SP 27 54 108 
CP*1 1 1 1 
TMCC*2 3 6 12
AC1*3 6 12 24 

QPSK, 16QAM 
/ 204

252 µs 504 µs 1.008 ms 
63 µs (1/4), 31.5 µs (1/8), 

15.75 µs (1/16), 7.875 µs (1/32) 
126 µs (1/4), 63 µs (1/8), 

31.5 µs (1/16), 15.75 µs (1/32) 
252 µs (1/4), 126 µs (1/8), 
63 µs (1/16), 31.5 µs (1/32) 

64.26 ms  (1/4), 57.834 ms (1/8),
54.621 ms (1/16), 53.0145 ms (1/32)

128.52 ms (1/4), 115.668 ms (1/8),
109.242 ms (1/16), 106.029 ms (1/32) 

257.04 ms (1/4), 231.336 ms (1/8),
218.464 ms (1/16), 212.058 ms (1/32)

FFT 128/63 = 2.0317… MHz 
 (1/2, 2/3) *4

RS (204,188) 
*1: SP Scattered Pilot CP Continual Pilot

CP CP 1
*2: TMCC Transmission and Multiplexing Configuration Control
*3: AC Auxiliary Channel AC1
*4: 2/3 QPSK



TSP *1

(Mode 1 / 2 / 3) 
kbps

 1/4  1/8  1/16  1/32 

QPSK 1/2 12 / 24 / 48 
280.85 312.06 330.42 340.43 

 2/3 16 / 32 / 64 
374.47 416.08 440.56 453.91 

16QAM 1/2 24 / 48 / 96 
561.71 624.13 660.84 680.87 

TSP
(Mode 1 / 2 / 3) 

Mbps
 1/4  1/8  1/16  1/32 

QPSK 1/2 36 / 72 / 144 
0.842 0.936 0.991 1.021 

 2/3 48 / 96 / 192 
1.123 1.248 1.321 1.361 

16QAM 1/2 72 / 144 / 288 
1.685 1.872 1.982 2.042 





1 TSP

1/4 1/8 1/16 1/32

1
Mode 1 80 72 68 66

Mode 2 160 144 136 132

Mode 3 320 288 272 264

3
Mode 1 320 288 272 264

Mode 2 640 576 544 528

Mode 3 1280 1152 1088 1056








 
 
 
 






TSP
Mode  Mode 2 Mode 3 

QPSK 1/2 12	N 11 24	N 11 48	N 11
 2/3 16	N 11 32	N 11 64	N 11

16QAM 1/2 24	N 11 48	N 11 96	N 11



	

	

	



1/2 X : 1 
Y : 1 X1, Y1

2/3 X : 1 0 
Y : 1 1 X1, Y1, Y2

2/3 QPSK



Mode  Mode 2 Mode 3 
QPSK 384	N-240 768	N-240 1536	N-240

16QAM 768	N-480 1536	N-480 3072	N-480







QPSK Z/ 2
16QAM Z/ 10







	

	

	

	

	



Mode 1 Mode 2 Mode 3 

I I I

0 0 0 0 0 0 0 0 0 

4 28 2 2 14 1 1 109 1 

8 56 4 4 28 2 2 14 1 

16 112 8 8 56 4 4 28 2 

32 224 16 16 112 8 8 56 4 
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SPSP
SP

SP
SP

SP SP
SP

SP
SP

SP
SP

TMC
C

ACS0,0

S0,1

S10,0S9,0S8,0S7,0S6,0S5,0S4,0S3,0S2,0S1,0

S2,1S1,1

S383,0

S383,1

S383,2

S383.3

S383,4

S383,5

S383,6

S383,7

S383,201

S383,202

S383,203

0     1     2     3     4     5     6     7     8     9    10   11   12                                431

S11,1S10,1S9,1S8,1S7,1S6,1S5,1S4,1S3,1

S0,2 S3,2S2,2S1,2 S5,2S4,2 S11,2S10,2S9.2S8,2S7,2S6,2

S0,3

S3,203S2,203S1,203S0,203

S3,3S2,3S1,3 S5,3S4,3 S8,3S7,3S6,3 S11,3S10,3S9,3

S0,4 S3,4S2,4S1,4 S5,4S4,4 S8,4S7,4S6,4 S10,4S9,4

S8,203S7,203S6,203S5,203S4,203

S3,202S2,202S1,202S0,202 S8,202S7,202S6,202S5,202S4,202

S2,201S1,201S0,201 S8,201S7,201S6,201S5,201S4,201S3,201

0
1
2
3
4

200
201
202
203

1 OFDM

SPSP
SP

SP
SP

SP SP
SP

SP
SP

SP
SP

TMC
C

ACS0,0

S0,1

S10,0S9,0S8,0S7,0S6,0S5,0S4,0S3,0S2,0S1,0

S2,1S1,1

S383,0

S383,1

S383,2

S383.3

S383,4

S383,5

S383,6

S383,7

S383,201

S383,202

S383,203

0     1     2     3     4     5     6     7     8     9    10   11   12                                431

S11,1S10,1S9,1S8,1S7,1S6,1S5,1S4,1S3,1

S0,2 S3,2S2,2S1,2 S5,2S4,2 S11,2S10,2S9.2S8,2S7,2S6,2

S0,3

S3,203S2,203S1,203S0,203

S3,3S2,3S1,3 S5,3S4,3 S8,3S7,3S6,3 S11,3S10,3S9,3

S0,4 S3,4S2,4S1,4 S5,4S4,4 S8,4S7,4S6,4 S10,4S9,4

S8,203S7,203S6,203S5,203S4,203

S3,202S2,202S1,202S0,202 S8,202S7,202S6,202S5,202S4,202

S2,201S1,201S0,201 S8,201S7,201S6,201S5,201S4,201S3,201

0
1
2
3
4

200
201
202
203

1 OFDM



1 0 2 
AC1_ 1 74 35 76 
AC1_ 2 100 79 97 
TMCC 1 47 49 31 

1 0 2 
AC1_ 1 8 98 53 
AC1_ 2 64 101 83 
AC1_ 3 115 118 169 
AC1_ 4 197 136 208 
TMCC 1 85 23 25 
TMCC 2 209 178 125 



1 0 2 
AC1_ 1 76 7 61 
AC1_ 2 97 89 100 
AC1_ 3 112 206 119 
AC1_ 4 197 209 209 
AC1_ 5 256 226 236 
AC1_ 6 305 244 256 
AC1_ 7 332 377 398 
AC1_ 8 388 407 424 
TMCC 1 31 101 17 
TMCC 2 191 131 194 
TMCC 3 277 286 260 
TMCC 4 409 349 371 



Wi  (I, Q) 

1 (-4/3, 0)

0 (+4/3, 0)



1 Mode 1  Mode 2  Mode 3

41, 0, 1 1 1 1 0 0 1 0 0 1 0 1 0 0 0 1 1 0 1 1 1 1 0 1 1 1 0 0 0 1 1 1 0 1 
2, 3, 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5, 6, 7 1 1 0 1 1 0 0 1 1 1 1 0 1 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 

8, 9, 10 0 1 1 0 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 
11, 12, 13 0 1 0 0 0 1 0 1 1 1 0 1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 0 1 
14, 15, 16 1 1 0 1 1 1 0 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 
17, 18, 19 0 0 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 1 0 1 1 0 
20, 21, 22 1 1 0 0 1 0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 1 

23, 24, 25 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 1 0 0 1 1 1 1 0 1 
26, 27, 28 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 0 0 1 1 
29, 30, 31 1 1 1 1 0 1 1 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1 1 0 1 1 1 0 1 0 0 1 0 
32, 33, 34 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 1 1 0 1 1 0 0 1 1 0 0 0 1 0 0 1 0 
35, 36, 37 1 0 1 0 0 1 0 0 1 1 1 0 0 1 0 1 0 1 0 0 0 1 1 1 1 1 0 1 0 0 1 0 1 
38, 39, 40 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 1 1 0 0 

No. 0 

6MHz  

1/7 MHz 
= 142.9kHz 

1 2 3 4 5 10 15 20 21 22 2523 30 35 

 

40 41
 



� �

AC1 7.0 (kbps) 21.0 (kbps) 









B0

B1 B16 w0=0011010111101110 w1=1100101000010001

B17 B19  000

B20 B121 TMCC 102

B122 B203











2/3 001 QPSK











A 4 Fs

1/22/3

S/PS/P

16QAMQPSK

OFDM

IFFT

8 Fs

42

n	2n	2

B 2 Fs

B 2 Fs

A, B
Fs

1 =2048

n	2

n	2
A, B

Fs

n	2 A, B
Fs

432 864 751

1

Fs

4 Fs
(QPSK)

2 Fs
(16QAM)

3264

2448

A QPSK 2/3

B 16QAM 1/2

32643264

1224

816 816816

1224

816 816816

A 4 Fs

896

1 =2048

384 768 896

1 =2048

384 768 896

1 =2048

384 768

896

1 =2048

384 768 896

1 =2048

384 768 896

1 =2048

384 768







6 5 4 3 2 1 0 1 2 3 4 5 6

1 1/32 mod(3n,8) /8 -2/8 -7/8 -4/8 -1/8 -6/8 -3/8 0 3/8 6/8 1/8 4/8 7/8 2/8 mod(3n,8) /8
1/16 mod(3n,4) /4 -2/4 -3/4 0 -1/4 -2/4 -3/4 0 3/4 2/4 1/4 0 3/4 2/4 mod(3n,4) /4
1/8 mod(n,2) /2 0 -1/2 0 -1/2 0 -1/2 0 1/2 0 1/2 0 1/2 0 mod(n,2) /2 
1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 1/32 mod(3n,4) /4 -2/4 -3/4 0 -1/4 -2/4 -3/4 0 3/4 2/4 1/4 0 3/4 2/4 mod(3n,4) /4
1/16 mod(n,2) /2 0 -1/2 0 -1/2 0 -1/2 0 1/2 0 1/2 0 1/2 0 mod(n,2) /2 
1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 1/32 mod(n,2) /2 0 -1/2 0 -1/2 0 -1/2 0 1/2 0 1/2 0 1/2 0 mod(n,2) /2 
1/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1/8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1/4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1

109 217 325 433 541 649 757 865 973 1081 1189 1297 1405 1513

IFFT 
256 512 1024 2048 

IFFT
8 9 10 11 

2

217 433 649 865 1081 1297 1513 1729 1945 2161 2377 2593 2809 3025

IFFT 
512 1024 2048 4096 

IFFT
9 10 11 12 

3

433 865 1297 1728 2161 2593 3025 3457 3889 4321 4753 5185 5617 6049

IFFT
1024 2048 4096 8192 

IFFT 
10 11 12 13



3.3.8
3.3.8.1

3.3.8.1-1
3.3.8.1-2

3.3.8.1-3

3.3.8.1-1

ARIB STD-B30 VHF

3.3.8.1-2

QAM

3.3.8.1-3

1



3.3.8.1.1
ISDB-Tsb

3.3.8.1-1 3.3.8.1-2 3.3.8.1-3

ISDB-Tsb

3.3.8.1-1

FM

QPSK

QPSK



3.3.8.1-1



3.3.8.1-1



FM MH MH
MH MH

B

ITU-R Special Publication “Terrestrial and 
Satellite Digital Sound Broadcasting”, 1995

ISDB-Tsb



3.3.8.1-3

VHF MH MH MH

3.3.8.1.2
3.3.8.1.1

3.3.8.1-2 QPSK

3.3.8.1-3

ITU-R Rec P. 372-8
Type A (Business area)

3.3.8.1.3

FM

FM



3.3.8.2
3.3.8.2.1 FM

FM

FM

FM

FM
FM

FM



FM FM

3.3.8.2.2

VHF
ICAO Information paper Digital Broadcasting Systems in the 87.5-108MHz Band

3.3.8.3

3.3.8.3-1
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2	10-4

C/N 3.3.8.3-2

3.3.8.3-2

1/2 2/3 
QPSK 4.9 dB 6.6 dB 

16QAM 11.5 dB

B

B

3.3.8.3-3

3.3.8.3-4

3.3.8.3-3 B
1/16 GSM typical urban

fd

2Hz 7Hz 20Hz 
QPSK,1/2 4.9 14.3 10.8 10.4 

16QAM,1/2 11.5 19.6 17.4 19.1 
 fd=20Hz VHF 200km/h

3.3.8.3-4

_Low 20Hz
QPSK,1/2 9.4 dB

16QAM,1/2 8.1 dB



= (1) C/N + (2)  (3)  (4)
+ (5)

= TB(NF) = 10 LOG kTB + NF dB
= 1.38 10-23

T= 290 K 17 C

0
ITU-R Rec P 372-8  TypeA : business area man-made noise

3.3.8.3-1
N0= 3.3.8.3-1 - (15) +

= Gr + 2.2 

3.3.8.3-1 ITU-R Rec P.372-8 TypeA business area man-made noise



= Nr N0
=10 LOG(10**(Nr/10) + 10**(N0/10)) 

= (6) C/N + (11) + 75 dBm dB
= C/N         + Nt  +              108.8 

-3dB
-15dB

/
= 20 LOG / dB

MH MH
B

= (12) – (13)  – ((14) )
+ ((15) )  – ( ) +

=Vin – Gr – 20 LOG / + L – 20 LOG SQRT 75 /73.1 + 6

50% 99%
ITU-R Rec P.1546-2

ITU-R Rec P.1546-2
70 m B

6dB



3.3.8.3-2 ITU-R Rec P.1546-2

TU-R Rec P.1546-2 dB

50 95% 1.65 9.1 dB

50% 70% 0.53 2.9 B

ITU-R Special Publication “Terrestrial and Satellite Digital Sound Broadcasting”



h2=1.5m
(16) Emin (17) (18)

1.5m 4m
TU-R Rec P.1546-2 MH

3.3.8.3-5
B

3.3.8.3-5 50

10 m
 dB  dB 

h2=4m
(16) Emin (17) (18) (21)

10 LOG 3/1
4.8 B

h2=4m
(22) h2= m (23)



3.3.8.4

3.3.8.4-1

FM

3.3.8.4-1 
3.3.8.4-3 

3.3.8.4-1 
3.3.8.4-3 

FM

3.3.8.4-4 

3.3.8.4-4 

3.3.8.4-4 

3.3.8.4-4 



3.3.8.4-1 FM

3.3.8.4-2 FM

0.457 MHz 4.171 MHz 6.171 MHz 12.171 MHz

 0 B 7 dB 11 dB 16 dB 

3.3.8.4-2 FM

3.3.8.4-1 3.3.8.4-2
3.3.8.4-2 DU

3.3.8.4-1

3.3.8.4-2

FM



3.3.8.4-3 FM
FM

3.3.8.4-3 FM

 42.5 B V/m  47.5 dB V/m 52.5 dB V/m 57.5 dB V/m 62.5 dB V/m 67.5 dB V/m

 10 B 7 B 4 dB 1 dB 1 dB 0 dB 

FM FM
3.3.8.4-3 3.3.8.4-3

3.3.8.4-1 3.3.8.4-2 MH B
FM B 4 B

B B 4 B

3.3.8.4-4

    

 



3.3.8.4-4

0/7 MHz 1/7 MHz 2/7 MHz 3/7 MHz 4/7 MHz 5/7 MHz 6/7 MHz 7/7 MHz 

 15 B 7 dB 0 dB 3 dB 5 dB 12 dB 17 dB 18 dB 

3.3.8.4-5
3.3.8.4-4 3.3.8.4-4

3.3.8.4-5 DU

3.3.8.4-4

3.3.8.4-5

 3.3.8.4.1

3.3.8.4.1-1

3.3.8.4.1-1

0/7 1/7 2/7 3/7 4/7 5/7 6/7 7/7
16QAM 11 dB -6 dB -12 dB -21 dB -24 dB -26 dB -33 dB -38 dB -39 dB 



3.3.8.3

3.3.8.3

3.3.8.4.1-1

3.3.8.4.1-1

3.3.8.4.1-2
3.3.8.4-4

3.3.8.4.1-2

0/7 1/7 2/7 3/7 4/7 5/7 6/7 7/7

32 dB 15 dB 7 dB 0 dB -3 dB -5 dB -12 dB -17 dB -18 dB 

15 dB -2 dB -8 dB -17 dB -20 dB -22 dB -29 dB -34 dB -35 dB 

11 dB -6 dB -12 dB -21 dB -24 dB -26 dB -33 dB -38 dB -39 dB 



3.3.8.4.2 FM
VHF MH MH

MH MH FM

FM 3.3.8.4.2-1

3.3.8.4.2-2

3.3.8.4.2-1 3.3.8.4.2-2

3.3.8.4.2-3 3.3.8.4.2-4
3.3.8.4.2-5



3.3.8.4.2-1 FM

0.457 MHz 4.171 MHz 6.171 MHz 12.171 MHz

 0 B 7 dB 11 dB 16 dB 

3.3.8.4.2-2 FM

 42.5 B V/m  47.5 dB V/m 52.5 dB V/m 57.5 dB V/m 62.5 dB V/m 67.5 dB V/m

 10 B 7 B 4 dB 1 dB 1 dB 0 dB 

3.3.8.4.2-3

3.3.8.4.2-4



3.3.8.4.2-5

 3.3.8.4.3  FM
FM

3.3.8.4.3-1

3.3.8.4.3-1

3.3.8.4.3-1

3.3.8.4.3-1

3.3.8.4.1

3.3.8.4.3-2

2 3 4 5 6 7 8 9 10 11 12 13 14 15 4140 39 0 6MHz

90MHz 96MHz



3.3.8.4.3-2

3.3.8.4.4
VHF MH MH

MH MH

3.3.8.4.4-1

3.3.8.4.4-1
 VOR ILS(LOC) GBAS 

108-117.95MHz 108.1-111.95MHz 108-117.95MHz 

200W 10W 
150W 

2dBi 10dBi 20dBi

3.3.8.4.4.1

MH MH

3.3.8.4.4-2



3.3.8.4.4-2

System ICAO Reference 

Maximum Level of undesired FM signal (dBm) 
88 

MHz
102 
MHz

104 
MHz

106 
MHz

107.9 
MHz

ILS
Annex 10, Volume 1,
Para 3.1.4.2  15 15 10 5 -10 

VOR
Annex 10, Volume 1,
Para 3.3.8.2  15 15 10 5 -10 

GBAS 
Annex 10, Volume 1,
Para 3.6.8.2.2.8.2 

108.025- 
111.975 MHz 15 15    
112.000- 
117.975 MHz  15 10 5 0 

Note :  1.Annex 10 for all systems specifies linear interpolation between defined points. 
  2. The levels quoted are at the input to the receiver. 

3.3.8.4.4.2

information paper Digital Broadcasting Systems in the 
87.5-108 MHz Band (Sep.2007) information 
paper European Telecommunications Standards Institute(ETSI) 
EN 302 018-1 V1.2.1 Spurious emissions

3.3.8.4.4-1

information paper Digital Broadcasting Systems in the 87.5-108 MHz Band
(Sep.2007) 

(Annex 17 to Document 6A/56)

FM

3.3.8.4.4-1
3.3.8.4.4-3

3.3.8.4.4-3



3.3.8.4.4-1 FM ETSI EN 302 018-1 V1.2.1



3.3.8.4.4-3 108.1MH
100kHz

ERP 50 kW 5 kW 500 W 

73 dB 63 dB 53 dB 

3.3.8.4.5
VHF MH MH

MH MH
3.8.4.4 3.3.8.4.4-1

3.3.8.4.5.1

3.3.8.4.5.2

3.3.8.4.5-1
3.3.8.3-1

3.3.8.4.5-1



3.3.8.4.5-1 

3.3.8.4.6
3.3.8.3-1

2006

3.3.8.4.6-1 NHK

3.3.8.3-1



3.3.8.4.6-1 FM FM CI
NHK

FM CI dB

QPSK 1 2 6.4 8.4 8.4
QPSK 2 2 13.1 14.4 14.3

16QAM 1 2 13.9 15.9 15.6

ISDB-Tsb FM
CI CN

CN

3.3.8.4.7

3.3.8.5
ARIB STD-B30

 3.3.8.5.1
VHF MH MH

FM



VHF

 3.3.8.5.2
FM



 

 

1.  

  
ACI 

 
CAS/DRM ID ID

 
CRID 

 
ECM 

 
ECMAScript European Computer Manufacturers Association

JavaScript JScript
 

EMM  
FFT  
FFT  (FFT 
Size) 

OFDM  

Flash 
 

http Web
HTTP URI  

https Web
http

web  
IFFT  
ISDB-T 
 

13 OFDM
 

ISDB-Tmm 
 

1 13 OFDM
 

ISDB-Tsb 
 

1 3 OFDM
 

LTE 3G UMTS 100Mbps
50Mbps  

MAC Time Unit  
MIME  Multipurpose Internet Mail Extension

 



 

OFDM  OFDM  
OFDM

  
OFDM
 

 
( 1/14)

 
OFDM  204 OFDM  
OpenCA (KMS) CAS  
PCR  PCR  
PCR  MPEG-2 systems PCR TSP 
RMPI 

 
TCP/IP 

 
Tmm  

 
TV-Anytime 

 
UMTS  
Universal 
Coordinated Time 
(UTC) 

 

 
 

 
 

 
 

  

 
 

 
FFT  

 
 

 
 

 1  

 (GPS) 

 



 

 
 

 

 
  

  

 
(ECG)

 
  

  

 
1/7MHz ISDB-TSB  

 
 

 
 

OFDM
 

 1  
0  

 

 
 

 MAC Time Unit 500
 

 FEC  
 (Tx 

ID) 18  
 1/(0.925 x W) W

5, 6, 7 8 MHz. 
  

 

 
 SP CP TMCC AC  

 FEC  
 (Flow) 1

 
 H.264  

 
(MLC) 

 



 

 

 OFDM  
 TSP  

  
  

 
16

4
2

2
 

 H.264
 

  

 (LID) 
4  

 (LIC) 
 

 
 

  

 (WID) 
4  

 (WIC) 
 

 
 

 

 
  
  
  
 OFDM  
 

 



 

 

 
 

 

 
 

 
 

 
  

  
  

 
  

 
 

MPEG-2 TS

 
 

 
(Transmit Mode) 

 

 
 

MPEG-2 TS TS
OFDM  

 1 3 OFDM
 

 

 
 

 
 

 
TSP 188 MPEG-  TSP 16 204

 
  



 

 FLUTE  
 PAT PMT CAT NIT  

  
 

 
 ARIB

 
  

  
 

 
 OFDM  

TS 
 

TS
1 3

OFDM  
 
2.  

  
μs Micro-second. 
AC Auxiliary Channel 
ACI Accounting Control Information 
AES Advanced Encryption System 
BMP Bitmap Image 
CAS/DRM ID CAS (Conditional Access Systems) / DRM (Digital Right 

Management) Identifier 
CAT Conditional Access Table 
CIF Common Intermediate Format 
CP Continual Pilot 
CRC Cyclic Redundancy Check 
CRID Content Reference Identifier 
CSF Channel Switching F ame 
CTR Counter  
CW Control Word 
DBPSK Differential Binary Phase Shift Keying 
DQPSK Differential Quaternary Phase Shift Keying  
ECG Electronic Contents Guide 



 

ECM Entitlement Control Message 
EIM Encryption Information Message  
EMM Entitlement Management Message 
EPG Electronic Program Guide 
ES Elementary Stream 
FASB Fragmentation Across Superframe Boundaries 
FCS Frame Check Sequence. 
FDCM File Delivery Control Message 
FDCP File Delivery Control Protocol 
FDM (

) 
Frequency Division Multiplexing. 

FDM 
 

File Delivery Message 

FDP File Delivery Protocol 
FEC Forward Error Correction 
FFT Fast Fourie Transform 
FH Fragment Header 
FLUTE File Delivery over Unidirectional Transport 
GIF Graphics Interchange Format 
HD High Definition 
HHR Horizontal Half Resolution 
http Hypertext Transfer Protocol 
https Hypertext Transfer Protocol Security  
Hz Hertz. 
IDR Instantaneous Decoding Refresh 
IETF Internet Engineering Task Force 
IFT Inverse Fourier Transform. 
IF Intermediate frequency  
IFFT Inverse Fast Fourie Transform 
IP Internet Protocol 
ISDB Integrated Services Digital Broadcasting 
ISDB-T ISDB for Terrestrial Television Broadcasting 
ISDB-Tmm  ISDB for Terrestrial Mobile Multi-Media Broadcasting 
ISDB-Tsb ISDB for Terrestrial Sound Broadcasting 
ISO International Organization for Standardization 
JPEG Joint Photographic Experts Group 
KDA KMS Device Agent 



 

kHz Kilohertz. 
KMS Key Management System  
LDPC Low Density Parity Check 
LTE Long Term Evolution 
MDS MediaFLO Distribution System 
MFTS Media Transmit Subsystem 
MHz Megahertz. 
MLC Multicast Logical Channel 
MPEG Moving Picture Experts Group 
ms Millisecond. 
MTMS Media Transcoding and Multiplexing System 
NAL  Network Abstraction Layer 
NIT Network Information Table 
ns Nanosecond. 
OFDM Orthogonal Frequency Division Multiplexing 
OIS Overhead Information Symbols. 
PAT Program Association Table 
PCR Program Clock Reference 
PMT Program Map Table 
PNG  Portable Network Graphics 
PPC  Positioning Pilot Channel. 
PRBS Pseudo Random Binary Sequence 
PTS Presentation Time Stamp 
QAM Quadrature Amplitude Modulation 
QPSK Quaternary Phase Shift Keying 
QSIF Quarter Source Input Format 
QVGA Quarter Video Graphics Array 
RAP Random Access Point 
RBSP Raw Byte Sequence Payload 
RF Radio frequency 
RMPI Right Management and Protection Information 
ROHC: Robust overhead compression 
RS Reed-Solomon 
s Second 
SAF Simple Aggregation Format 
SD Standard Definition 



 

SFN Single Frequency Network 
SIF Source Input Format 
SP Scattered Pilot 
SPC Signaling Parameter Channel. 
SQVGA Sub Quarter Video Graphics Array 
TCP/IP Transmission Control Protocol/Internet Protocol 
TDM Time Division Multiplexing. 
TIA Telecommunications Industry Association 
TM3 Terrestrial Mobile Multicast Multimedia 
TMCC  Transmission Multiplexing Configuration Control 
TPC Transition Pilot Channel. 
TS Transport Stream 
TSP Transport Stream Packet 
UDP Uer Datagram Protorocl 
UINT Unsigned INTeger 
UMTS Universal Mobile Telecommunication System 
UTC Universal Temps Coordine. 
VGA Video Graphics Array 
WGS 84 World Geodetic System 1984. 
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